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Technical Field 



The present Invention relates to a superoxide radical Inhibitor containing an azole derivative as the 
effective Ingredient. 

5 

Background Art 

It Is thought that neutrophilic leukocytes show a germicidal activity to foreign Invaders in living bodies 
by a wondering reaction, a feeding action, generation of superoxide radical (O2*") and release of lysosomal 

70 enzyme and play an Important role In protection of living body. While neutrophilic leukocytes have the 
above reaction for living body protection, It has been made clear that the superoxide radical released by 
tissues or neutrophilic leukocytes during ischemia of tissues and subsequent blood re-perfusion or during 
acute inflammation at early stage destroys cells, causing functional disturbances of tissues IB.R. Lucchesi: 
Annual Review of Pharmacology and Toxicology, Vol. 26. p. 201 (1986); B.A. Freeman et al.: Laboratory 

75 Investigation. Vol. 47. p. 412 (1982); E. Braunwald. R.A. Kloner: Joumal of Clinical Investigation. Vol. 76, p, 
1713 (1985): J.L. Romson et al.: Circulation, Vol. 67. p. 1016 (1983)]. 



Disclosure of the Invention 
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Based on the thought that the major cause for the above-mentioned disturbances in cells, in particular 
the disturbances after ischemia and re-perfusion in heart, brain, kidney, lung and digestive tract lies In the 
superoxide radical released by neutrophilic leukocytes, the present invention has an object of providing a 
new drug for inhibiting the release of the superoxide radical. 

The present inventors made study for the above object and, as a result, found that certain azole 
derivatives show a very strong inhibitory activity for release of superoxide radical in living bodies. Further 
study based on the finding has led to the completion of the present invention. 

Therefore, the present Invention relates to a superoxide radical inhibitor containing, as the effective 
ingredient, at least one of the azole derivatives represented by the following general formula (1). 

Azole derivatives represented by the general formula (1). 



30 



35 



(1) 



N 



(wherein and R^. which may be the same or different, each represent a phenyl group which may have 1 
40 to 5 substituents on the phenyl ring, selected from the group consisting of an alkoxy group, a tri-lower alkyi 
group-substituted silyloxy group, a lower alkyI group, a hydroxyl group, a lower alkenyloxy group, a lower 
alkylthio group, a phenyl group which may have a group selected from the group consisting of a thiazolyl 
group having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group 
on the phenyl ring, a carboxyl group and a hydroxyl group, a lower alkylsulfinyl group, a lower alkylsulfonyl 
45 group, a halogen atom, a nitro group, a group of the formula, 



50 



(A)^ — N 



/ 
\ 



55 {wherein A represents a lower alkylene group or a group of the formula 
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£ represents 0 or 1; and R^. which may be the same or different, each represent a hydrogen atom, a 
lower aikyi group, a lower alkanoyi group, an amino-lower alkyi group which may have a lower alkyi group 
as a substituent, or a piperidinyl-lower alkyi group, further R* and R^ as well as the adjacent nitrogen atom 
being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to slx- 

70 membered saturated or unsaturated heterocyclic group; said five- to six-membered heterocyclic group may 
have a lower alkanoyi group or a lower alkyi group as a substituent], a lower alkanoyi group, a lower 
alkanoyloxy group, an alkoxycarbonyl group, a cyano group, a tetrahydropyranyloxy group which may have 
1-4 substltuents selected from the group consisting of a hydroxyl group, a lower alkoxycarbonyl group, a 
phenyl-lower alkoxy group, a hydroxyl group- or lower alkanoyloxy group-substituted lower alkyi group and 

75 a lower alkanoyloxy group, an amidino group, a hydroxysulfonyloxy group, a lower alkoxycarbonyl- 
substituted lower alkoxy group, a carboxy-substituted lower alkoxy group, a mercapto group, a lower alkoxy- 
substituted lower alkoxy group, a lower alkyi group having hydroxyl groups, a lower alkenyl group, an 
aminothiocarbonyloxy group which may have a lower alkyi group as a substituent, an aminocarbonylthio 
group which may have a lower alkyi group as a substituent. a lower alkanoyl-substituted lower alkyi group, a 

20 carboxy group, a group of the formula. 



25 



- 



(R2^ and R^^, which may be the same or different, each represent a hydrogen atom or a lower alkyi group.). 

30 a phenyl-lower alkoxycarbonyl group, a cycloalkyi group, a lower alkynyl group, a lower alkoxycarbonyl- 
substituted lower alkyi group, a carboxy-substituted lower alkyi group, a lower alkoxycarbonyl-substituted 
lower alkenyl group, a carboxy-substituted lower alkenyl group, a lower alkylsulfonyloxy group which may 
have a halogen atom, a lower alkoxy-substituted lower alkoxycarbonyl group, a lower alkenyl group having 
halogen atoms and a phenyl-lower alkoxy group; a phenyl group having a lower alkylenedioxy group; a 5- to 

35 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual group having 1 to 2 hetero atoms 
selected from the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom (said heterocyclic 
residual group may have 1 to 3 substltuents selected from the group consisting of an oxo group, an alkyl 
group, a benzoyl group, a lower alkanoyi group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl 
group, a lower alkylthio group, a group of the formula. 

40 



45 



•N 



/ 
\ 



j23 



>24 



(A is the same as defined above. R^^ and R^*, which may be the same or different, each represent a 
50 hydrogen atom or a lower alkyl group; further, R^^ a^d R^* as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a lower 
alkyl group as a substituent.). a cyano group, a lower alkyl group having hydroxyl groups, a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkyl 
55 group as a substituent.]; a lower alkyl group; a lower alkoxycarbonyl-lower alkyl group; a lower alkoxycar- 
bonyl group; a carbamoyl-lower alkyl group; a 2,3-dihydroindenyl group which may have an oxo group 
or/and a hydroxyl group as substituent(s); a phenyl-lower alkyl group which may have a lower alkoxy group 
as a substituent on the phenyl ring or may have a hydroxyl group as a substituent on the lower alkyl group; 
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75 



20 



a benzoyl group which may have a lower alkoxy group as a substituent on the phenyl ring; a phenyl-lower 
alkenyl group which may have a lower alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower 
alkyi group which may have a lower alkyi group on the piperazine ring; or an adamantyl group; may 
represent, besides the above, a hydrogen atom; represents a hydrogen atom, a phenyl group, a halogen 
atom, a lower alkoxycarbonyl group, a lower alky! group, an amino-lower alkyi group (which may have a 
lower alkyi group as a substituent), or a dihydrocarbostyril group; R^ and R^ may bond to each other to 
form a group of the formula, 




a group of the formula, 



O 
I 

NH 



O 

25 or a group of the formula, 



30 




9 



X represents a sulfur atom or an oxygen atom.}, and salts thereof. 

The compounds of the present invention have an activity of inhibiting the release of superoxide radical 

35 from neutrophilic leukocytes or of removing the superoxide radical. Accordingly, they have an action of 
preventing or lowering the in vivo production of peroxidized lipids. Hence, the compounds are useful as an 
agent for preventing and treating various disturbances and diseases caused by excessive generation of 
superoxide radical, in vivo accumulation of peroxidized lipids, or defect of protective organizations therefor. 
More specifically, the drugs of the present invention are useful in a pharmaceutical field as a drug for 

40 protecting various tissue cells from disturbances associated with ischemia and blood re-perfusion, for 
example, a remedy for ulcers of the digestive tract (e.g. stress ulcer), a remedy for ischemic heart disease 
(e.g. myocardial infarction, arrhythmia), a remedy for cerebrovascular diseases (e.g. cerebral hemorrhage, 
cerebral infarction, temporal cerebral ischemic attack), and a hepatic and renal function improver for 
disturbances caused by transplant, microcirculation failure, etc.. or as an agent for inhibiting various cell 

45 function disturbances believed to be caused by the superoxide radical abnormally generated by factors 
other than ischemia, for example, a remedy for Bechcet disease, dermatovascular inflammation, ulcerative 
colitis, malignant rheumatoid, arthritis, arteriosclerosis, diabetes mellitus, etc. 

It is described in Japanese Patent Publication No. 15935/1971 that the compounds represented by the 
following general formula. 

50 



55 
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TO 

(wherein is a group selected from the group consisting of a hydrogen atom and a straight-chain or 

branched-chain lower alkyi group of 1 to 5 carbon atoms; is a group selected from the group consisting 
of a lower alkyI group having 1 to 5 carbon atoms, a phenylalkyi group which may be substituted with a 
lower alkyl or lower alkoxy group having 1 to 5 carbon atoms, or substituted with one or more halogen 
75 atoms, and a phenyl group; and A is a group selected from the group consisting of a hydrogen atom, a 
halogen atom, a hydroxyl group and a lower alkyl or lower alkoxy group having 1 to 5 carbon atoms.) have 
properties which are advantageous for fibrinolysis, platelet stickiness, ulcers and immunological treatments 
and can be used for prevention and treatment of thrombosis, arteriosclerosis, gastric ulcer and hyper- 
secretion. 

20 Among the compounds of the present invention, the thiazole derivatives represented by the following 
general formula (A), 



25 



30 




COOR 



(A) 



>1A 



[wherein represents a hydrogen atom or a hydroxyl group; R^^ and R^^ each represent a methoxy group 
or an ethoxy group; R^^ represents a hydrogen atom or a lower alkyl group; R^ is substituted at the 4- or 6- 

35 position in the phenyl ring; R^^ and R^^ should not be a methoxy group simultaneously] and their salts 
contain some compounds which are similar to the compounds of the above prior art in chemical structure; 
however, the compounds of the present invention are not disclosed in said prior art. Further, the compounds 
of the present invention, as shown in the pharmacological tests given later in Table 16, exhibit very strong 
inhibitory activities for releasing superoxide radical, even though as compared with the most similar 

40 compounds. 

Among the compounds of the present invention, preferable are: 
thiazole derivatives represented by the general formula (B). 



45 



j28 



(B) 



n R^^ 



50 



(wherein R^^ represents a phenyl group which may have 1 to 3 lower alkoxy groups as substituent(s) on the 
phenyl ring; a phenyl group having a lower alkylenedioxy group; a pyridyl group which may have an oxo 
group; a thienyl group; a carbostyril group; a pyrazyl group; a pyrrolyl group; a quinolyl group which may 
55 have an oxo group; or a 3,4-dihydrocarbostyril group; R^^ represents a hydrogen atom; R^^ represents a 
group of the formula, 
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[R'*^ represents an alkoxy group; a tri-lower alkyi group-substituted silyloxy group; a lower alkyi group; a 
70 hydroxyl group; a lower alkenyloxy group; a lower alkylthio group; a phenyl group which may have a group 
selected fronn the group consisting of a thiazolyl group having, as a substituent on the thiazoiyi ring, a 
phenyl group which may have a lower alkoxy group on the phenyl ring, a carboxyl group and a hydroxyl 
group; a lower alkylsulfinyl group; a lower alkylsulfonyl group; a halogen atom; a nitro group; a group of the 
formula, 



20 



- (A). — N 



\ 



(wherein A represents a lower alkylene group or a group 

25 ~ 



0 

II 

30 

represents 0 or 1; and R^. are each the same or different, and are each a hydrogen atom, a lower 
alkyi group, a lower alkanoyi group, an amino-lower alkyi group which may have a lower alkyi group as a 
substituent, or a piperidinyl-lower alkyi group; further R* and R^ well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 

35 membered saturated or unsaturated heterocyclic group; said five- to six-membered heterocyclic group may 
have a lower alkanoyi group or a lower alkyi group as a substituent); a lower alkanoyi group; a lower 
alkanoyloxy group; an alkoxycarbonyl group; a cyano group; a tetrahydropyranyloxy group which may have 
1-4 substituents selected from the group consisting of a hydroxyl group, a lower alkoxycarbonyl group, a 
phenyl-lower alkoxy group, a lower alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy 

40 group; an amidino group; a hydroxy sulfonyloxy group; a lower alkoxycarbonyl-substituted lower alkoxy 
group; a carboxy-substituted . lower alkoxy group; a mercapto group; a lower alkoxy-substituted lower alkoxy 
group; a lower alkyi group having hydroxyl groups; a lower alkenyl group; an aminothiocarbonyloxy group 
which may have a lower alkyi group as a substituent; an aminocarbonylthio group which may have a lower 
alkyi group as a substituent; a lower aikanoyl-substituted lower alkyi group; a carboxy group; a group of the 

45 formula, 



50 



,0R 



21 



-P 

I 

0 



OR 



22 



(R2^ and R^, which may be the same or different, each represent a hydrogen atom or a lower alkyi group.); 
55 a phenyl-lower alkoxycarbonyl group; a cycloalkyi group; a lower alkynyl group; a lower alkoxycarbonyl- 
substituted lower alkyi group; a carboxy-substituted lower alkyi group; a lower alkoxycarbonyl-substituted 
lower alkenyl group; a carboxy-substituted lower alkenyl group; a lower alkylsulfonyloxy group which may 
have a halogen atom; a lower alkoxy-substituted alkoxycarbonyl group; a lower alkenyl group having 
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halogen atoms; or a phenyl-lower alkoxy group, m represents 0, 1 or 2.]; or, a phenyl group having 1-3 
substituents, on the phenyl ring, selected fronnThe group consisting of a lower alkanoyloxy group, a 
hydroxysulfonyloxy group, a cyano group, an amidino group, a nitro group, a lower alkylthio group, a lower 
alkylsulfonyl group, a tetrahydropyranyloxy group which may have 1 to 4 substituents selected from the 

5 group consisting of a hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a 
hydroxyl group- or lower alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy group, a 
phenyl group which may have a group selected from the group consisting of a thiazolyl group which may 
have, as a substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the 
phenyl ring, a carboxyl group and a hydroxyl group, a lower alky I group having hydroxyl groups, and a 

70 group of the formula, 



75 



- P 



(R2^ and R^^ are the same as defined above); a phenyl group having a lower alkylenedioxy group; a lower 
alkyI group; a lower alkoxycarbonyl-lower alkyI group; a lower alkoxycarbonyl group; a carbamoyl-lower 

20 alkyI group; a 2,3-dihydroindenyl group which may have an oxo group or/and a hydroxyl group as 
substituent(s): a phenyl-lower alkyI group which may have a lower alkoxy group as a substituent on the 
phenyl ring or may have a hydroxyl ring as a substituent on the lower alkyI group; a benzoyl group which 
may have a lower alkoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group which 
may have a lower alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower alkyI group which 

25 may have a lower alkyI group as a substituent on the piperazinyl ring; or an adamantyl group. When R"*® 
represents a lower alkoxycarbonyl group-substituted lower alkyI group or a carboxy-substituted lower alkyI 
group, then, m represents 2}, and their salts; 

thiazole derivatives represented by the general formula (C), 



30 



35 



>2C 



)3C 



(C) 



N 



► IC 



[wherein R^^ represents a phenyl group which may have 1 to 3 lower alkoxy groups as substituent(s) on the 
phenyl ring; R^^ represents a hydrogen atom; R^^ represents a group of the formula, 

40 



45 




(wherein R"^^ represents a hydrogen atom, a lower alkyI group, a phenyl-lower alkyI group or a lower alkoxy- 
substituted lower alkyI group; R^^ represents an amino group, a lower alkoxy group-substituted lower alkyI 
group, a lower alkyi group, a nitro group, a lower alkenyl group, a lower alkanoyl group, a lower alkenyl 
group having halogen atoms, a phenyl-lower alkoxy group, a halogen atom or a hydroxyl group-substituted 
55 lower alkyI group; n represents 2)]. and their salts; 

thiazole derivatives represented by the general formula (D), 
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>2D 



>3D 



N 



(D) 



► ID 



(wherein represents a phenyl group which may have 1 to 3 lower alkoxy groups as substituent(s) on the 
JO phenyl ring; represents a hydrogen atonn; represents a group of the formula. 




(wherein R'*^ represents a hydrogen atom or a lower alkyl group; R^° represents an amino group, a lower 
alkoxycarbonyl-lower alkoxy group, a nitro group, a lower alkenyloxy group, a lower alkoxy-substituted lower 
alkoxy group, a mercapto group, a lower alkanoyloxy group, an aminocarbonylthio group which may have a 
25 lower alkyl group as a substituent, an aminothiocarbonyioxy group which may have a lower alkyl group as a 
substituent. a carboxy-substrtuted lower alkoxy group or a lower alkylsulfoniumoxy group which may have a 
halogen atom)], and their salts; 

thiazole derivatives represented by the general formula, 




{wherein Is the same as defined above; R^^ represents a hydrogen atom; R^^ represents a 5- to 15- 
membered monocyclic, bicyclic or tricyclic heterocyclic residual group having 1 to 2 hetero atoms selected 
40 from the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom [said heterocyclic residual 
group may have 1 to 3 substltuents selected from the group consisting of an oxo group, an alkyl group, a 
benzoyl group, a lower alkanoyl group, a hydroxy! group, a carboxy group, a lower aikoxycarbonyl group, a 
lower alkylthio group, a group of the formula. 



45 



50 



-(A)c 



N 



523 



>24 



(A and I are the same as defined above; R^^ and R^*, are each the same or different, and are each 
represents a hydrogen atom or a lower alkyl group; further R23 and R^* as well as the adjacent nitrogen 
55 atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- 
to six-membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyl group as a substituent), a cyano group, lower alkyl group having hydroxy groups, a 
phenylamino- thiocarbonyl group and an amino-tower aikoxycarbonyl group which may have a lower alkyl 
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group as a substituent]}. and their salts; arid 

thiazole derivatives represented by the general formula (F), 



>2r 



70 



(F) 



R^*" 'n 'r^ 



[wherein is the same as defined above; R^*" represents a hydrogen atom, R^ represents a group of the 
formula, 



r8F 



20 




(wherein A, I and m are the same as defined above; PP^ and R^'', which may be the same or different, 
each represent a lower alkanoyi group, an amino-lower alkyi group which may have a lower alkyi group as a 
substituent, or a piperidinyl-lower alkyi group; further R®^ and R^*" as well as the adjacent nitrogen atom 
30 being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated or unsaturated heterocyclic group; said five-to six-membered heterocyclic group may 
have a lower alkanoyi group or a lower alkyi group as a substituent); R^*" is the same as the above- 
mentioned R^° other than a hydroxyl group)], or their salts. 



35 Best Mode for Carrying out the Invention 



Each group shown in the present specification is specifically as follows. 

The alkoxy group can be exemplified by straight-chain or branched-chain alkoxy groups having 1 to 18 
carbon atoms such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy, 
40 heptyloxy, octyloxy, nonyloxy. decyloxy, undecyloxy, dodecyloxy. tridecyloxy, tetradecyloxy, pen- 
tadecyloxy, hexadecyloxy, heptadecyloxy, octadecyloxy and the like. 

The lower alkyl group can be exemplified by straight-chain or branched-chain alkyi groups having 1 to 6 
carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl and the like. 

The lower alkylthio group can be exemplified by straight-chain or branched-chain alkylthio groups 
45 having 1 to 6 carbon atoms such as methylthio. ethylthio. propytthio, isopropylthio, butylthio, tert-butylthio. 
pentylthio. hexylthio and the like. 

The lower alkylsulfonyl group can be exemplified by straight-chain or branched-chain alkylsulfonyl 
groups having 1 to 6 carbon atoms such as methylsulfonyl. ethylsulfonyl, isopropylsulfonyl, butylsulfonyl. 
tert-butylsulfonyl, pentylsuifonyl. hexylsuifonyl and the like. 
50 As the halogen atom, there can be mentioned, for example, a fluorine atom, a chlorine atom, a bromine 
atom and an iodine atom. 

As the lower alkanoyi group, there can be mentioned straight-chain or branched-chain alkanoyi groups 
having 1 to 6 carbon atoms such as formyl, acetyl, proptonyl, butyryl, isobutyryl, pentanoyl. tert - 
butylcarbonyl, hexanoyi and the like. 
55 The lower alkoxycarbonyl group can be exemplified by straight-chain or branched-chain alkoxycarbonyl 
groups having 1 to 6 carbon atoms such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropox- 
ycarbonyl, butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl. hexyloxycarbonyl and the like. 

As to the lower alkyleTiedioxy group, there can be mentioned straight-chain or branched-chain al- 
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kylenedioxy groups having 1 to 3 carbon atoms such as methylenedioxy, ethylenedioxy» trimethylenedioxy, 
tetramethylenedioxy and the like. 

As to the alky! group, there can be mentioned, in addition to the lower alkyi groups metnioned above, 
straight-chain or branched-chain alkyI groups having 1 to 18 carbon atoms such as heptyl, octyl. nonyl, 
decyl, undecyl, dodecyl, tridecyl, tetradecyl. pentadecyl, hexadecyl, octadecyl and the like. 

As to the lower alkoxycarbonyl-lower alkyI group, there can be mentioned straight-chain or branched- 
chain alkoxycarbonylalkyl groups having 1 to 6 carbon atoms whose alkyI moieties are each a straight-chain 
or branched-chain alkyI group having 1 to 6 carbon atoms, such as methoxycarbonylmethyl, 3-methoxycar- 
bonylpropyl, ethoxycarbonylmethyl, 4-ethoxycarbonylbutyl, 6-propoxycarbonylhexyl, 5-lsopropoxycarbonyl- 
pentyl, 1 ,1-dimethyl-2-butoxycarbonylethyl. 2-methyI-3-tert-butoxycarbony {propyl, 2-pentyloxycarbonylethyl, 
hexyloxycarbonylmethyl and the like. 

As to the carbamoyl-lower alkyI group, there can be mentioned carbamoylalkyi groups whose alkyI 
moieties are each a straight-chain or branched-chain alkyI group having 1 to 6 carbon atoms, such as 
carbamoylmethyl, 2-carbamoylethyl. 1 -carbamoylethyl, 3-carbamoylpropyl, 4-carbamoylbutyl, 5-carbamoyl- 
pentyl. 6-carbamoyIhexyl. 1,1-dimethyl-2-carbamoylethyl. 2-methyl-3-carbamoylpropyl and the like. 

The 2,3-dihydroindenyl group which may have an oxo group or/and a hydroxyl group as substituent(s), 
can be exemplified by 2,3-dihydroindenyl groups which may each have an oxo group or/and a hydroxyl 
group as substituent(s). such as 1-oxo-7-hydroxy-2,3-dihydroindenyi, 1-oxo-6-hydroxy-2,3-dihydroindenyl, 1- 
oxo-5-hydroxy-2.3-dihydroindeny I, 1 -oxo-4-hydroxy-2,3-dihydroindenyi. 1 -oxo-2.3-dihydroindenyl, 2-oxo-2,3- 
dihydroindenyl, 2-oxo-7-hydroxy-2.3-dihydroindenyl and the like. 

The phenyl group which may have, on the phenyl ring, 1 to 5 substituent(s) selected from the group 
consisting of an alkoxy group, a tri-lower alkyI group-substituted silyloxy group, a lower alkyI group, a 
hydroxyl group, a lower alkenyloxy group, a lower alkylthio group, a phenyl group, a lower alkylsulfonyl 
group, a lower alkylsulfinyl group, a halogen atom, a nitro group, a group of the formula, 



r8 

y 

r9 

(wherein A, Jt, and are the same as defined above), a lower alkanoyi group, a lower alkanoyloxy 
group, a iower alkoxycarbony! group, a cyano group, a tetrahydropyranyioxy group which may have 1 to 4 
substituents selected from the group consisting of a hydroxyl group, a lower alkoxycarbony I group, a 
phenyl-lower alkoxy group, a lower alkanoyloxy group-substituted lower alkyI group and a lower alkanoyloxy 
group, an amidino group, a hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy 
group, a carboxy-substituted lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy 
group, a lower alkyI group having hydroxyl groups, a lower alkenyl group, an aminothiocarbonyloxy group 
which may have a lower alkyI group as a substituent. an aminocarbonylthio group which may have a lower 
alkyl group as a substituent, a lower alkanoyl-substituted lower alkyI group, a carboxy group, a group of the 
formula, 

0 

(R21 and R22, are each the same or different, and are each represents a hydrogen atom or a lower alkyl 
group), a phenyl-lower alkoxycarbonyl group, a cycloalkyi group, a lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alkyl group, a carboxy-substituted lower alkyl group, a lower 
alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group, a halogen- 
substituted or unsubstituted lower alkylsulfonyioxy group which may have a halogen atom, a lower alkoxy- 
substituted lower alkoxycarbonyl group, a lower alkenyl group having halogen atoms and a phenyl-lower 
alkoxy group, or the phenyl group having a lower alkylenedioxy group can be exemplified by, for example, 
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phenyl groups which may each have, on the phenyl ring, 1 to 5 substituents selected from the group 
consisting of a Ci-is straight-chain or branched-chain alkoxy group, a silyloxy group substituted with three 
straight-chain or branched-chain alkyi groups having 1 to 6 carbon atoms, a Ci-e straight-chain or 
branched-chain alkyI group, a hydroxy! group, a C2-5 straight-chain or branched-chain alkenyloxy group, a 
5 Ci -6 straight-chain or branched-chain alkylthio group, a phenyl group, a Ci -e straight-chain or branched- 
chain alkylsulfonyl group, a Ci -& straight-chain or branched-chain alkylsulfinyl group, a halogen atom, a 
nitro group, a group of the formula, 

[wherein A represents a Ci straight-chain or branched-chain alkylene group or a group of the formula, 

20 0 

II 

25 _t represents 0 or 1; and R^, are each the same or different and are each represents a hydrogen atom, 
a Ci-6 straight-chain or branched-chain alkyI group, a C1-5 straight-chain or branched-chain alkanoyi group 
or a C1-6 straight-chain or branched-chain alkyI group having an amino group which may have, as 
substituent(s). one to two Ci -e straight-chain or branched-chain alkyI groups, further R^ and as well as 
the adjacent nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen 

30 atom may form a five- to six-membered saturated or unsaturated heterocyclic ring. The heterocyclic ring 
may have a Ci-s straight-chain or branched-chain alkanoyi group or a Ci-e straight-chain or branched- 
chain alkyI group as a substituent]; a Ci -s straight-chain or branched-chain alkanoyi group, a Ci -& straight- 
chain or branched-chain alkoxycarbonyl group, a cyano group, a tetrahydropyranyloxy group which may 
have, as substituent(s), 1 to 4 groups selected from the group consisting of a hydroxyl group, a Ci-s 

35 straight-chain or branched-chain alkoxycarbonyl group, a phenylalkoxy group whose alkoxy moiety is a 
C1-5 straight-chain or branched-chain phenylalkoxy group, a Ci-s straight-chain or branched-chain alkyI 
group having one to three hydroxy groups or Ca-e straight-chain or branched-chain alkanoyloxy groups, 
and a C2-S straight-chain or branched-chain alkanoyloxy group, an amidino group, a hydroxysulfonyloxy 
group, a Ci -s straight-chain or branched-chain alkoxycarbonylalkoxy group whose alkoxy moiety is a Ci -e 

40 straight-chain or branched-chain alkoxy group, a carboxyalkoxy group whose alkoxy moiety is a Ci-g 
straight-chain or branched-chain alkoxy group, a mercapto group, a alkoxyalkoxy group whose alkoxy 
moiety is a Ci -5 straight-chain or branched-chain alkoxy group, a Ci -5 straight-chain or branched-chain 
alkyI group having 1 to 3 hydroxyl groups, a C2-6 straight-chain or branched-alkenyl group, a thiocar- 
bonyloxy group having an amino group which may have one to two Ci -s straight-chain or branched-chain 

45 alkyI groups as substituent(s), a carbonylthio group having an amino group which may have one to two 
C1-6 straight-chain or branched-chain alkyI groups as substituent(s), a Ci-s straight-chain or branched- 
chain alky! group having one to three C1-5 straight-chain or branched-chain alkanoyi group, a carboxy 
group, a group of the formula. 

0 

(R2^ and R^, are each the same or different, and are each represents a hydrogen atom or a Ci -s straight- 
chain or branched-chain alkyI group), a phenylalkoxy group whose alkoxy moiety is a Ci -6 straight-chain or 
branched-chain alkoxy group, a C2-6 straight-chain or branched-chain alkynyl group, an alkoxycarbonylalkyi 



55 
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group having a Ci -s straight-chain or branched-chain alkoxy moiety and a Ci -6 straight-chain or branched- 
chain alkyi moiety, a carboxyalkyi group whose alky! moiety is a Ci -& straight-chain or branched-chain alkyi 
group, an alkoxycarbonylalkenyl group having a Ci -s straight-chain or branched-chain alkoxy moiety and a 
Cz-e straight-chain or branched-chain aikenyl moiety, a carboxyalkenyl group whose alkenyl moiety is a 
Ca-s straight-chain or branched-chain alkenyl group, a Ci-s straight-chain or branched-chain alkylsul- 
fonyloxy group which may have 1 to 3 halogen atoms, an alkoxyalkoxycarbonyl group whose alkoxy moiety 
is a Ci-6 straight-chain or branched-chain alkoxy group, a Cs-e straight-chain or branched-chain alkenyl 
group having 1 to 3 halogen atoms, and a phenylalkoxy group having a Ci straight-chain or branched- 
chain alkoxy moiety, or phenyl groups each having a Ci straight-chain or branched-chain alkylenedioxy 
group, such as phenyl, 2-methoxyphenyl, 3-methoxy phenyl, 4-methoxyphenyI, 2-ethoxy phenyl, 3-ethox- 
yphenyl, 4-ethoxyphenyl. 4-isopropoxyphenyl, 3-butoxy phenyl, 4-pentyloxyphenyl, 4-hexyloxyphenyl, 3,4- 
dimethoxyphenyl. 3-ethoxy-4-methoxy phenyl, 2,3-dimethoxyphenyl, 3,4-diethoxyphenyl, 3,5-dimethox- 
yphenyl, 2,5-dimethoxyphenyl, 2.6-dimethoxy phenyl, 3,4,5-trimethoxyphenyl. 3,4-dipentyloxyphenyl, 2- 
methylphenyl, 3-methyIphenyl, 4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4-ethylphenyl, 3-butylphenyl, 
4-isopropylphenyl. 4-pentylphenyl, 4-hexylphenyl, 3.4-dimethylphenyl, 3.4-diethylphenyl, 2,5-dimethyl- 
phenyl, 2.6-dimethylphenyl, 3,4,5-trimethylphenyl, 2-hydroxyphenyl, 3-hydroxyphenyl. 4-hydroxyphenyl, 3,4- 
dihydroxyphenyl, 3,5-dihydroxyphenyl, 2,5-dihydroxyphenyl, 2,4-dihydroxyphenyl, 2,6-dihydroxyphenyl, 
3,4,5-trihydroxyphenyl, 2-methylthlophenyl, 3-methylthiophenyl, 4-methylthiophenyl. 2-ethylthiophenyl, 3- 
ethylthiophenyl, 4-ethylthiophenyl, 4-isopropylthiophenyl, 4-pentylthiophenyl, 4-hexylthlophenyl, 3,4- 
dimethylthiophenyl, 3.4-diethylthiophenyl, 2.5-dimethylthiophenyl, 2,6-dimethylthiophenyl, 3,4.5-trimethyl- 
thiophenyl, 2-phenylphenyl. 3-phenylphenyl, 4-phenylphenyl, 2-methylsulfonylphenyl, 3-methylsulfonyl- 
phenyl, 4-methylsulfonylphenyl, 2-ethylsuIfonylphenyl, 4-isopropylsulfonylphenyl, 4-pentylsulfonylphenyl, 4- 
hexylsulfonylphenyl, 3,4-dimethylsulfonyiphenyl, 3,4-diethylsulfonylphenyl, 2,5-dimethylsulfonylphenyl, 2,6- 
dlmethylsulfonylphenyl, 3,4,5-trimethylsuifonylphenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2- 
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-bromopheny(, 3-bromophenyl, 4-bromophenyl, 2-lodophenyl. 

3- iodophenyl, 4-iodophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 2,6-dichlorophenyl, 2,3-dichlorophenyl, 
2,4-dichlorophenyl, 3,4-difluorophenyl, 3,5-dibromophenyl, 3,4,5-trichlorophenyl, 2,3,4,5,6-pentafluorophenyl, 
2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl, 3,4-dinitrophenyl, 2,5-dinitrophenyl, 2,6-dinitrophenyl, 3,4,5- 
trinitrophenyl, 2-aminophenyl, 3-aminophenyl, 4-aminophenyl, 2-methylaminophenyl, 3-ethylaminophenyl, 4- 
propylaminophenyl. 2-isopropylaminophenyl, 3-butylaminophenyl, 4-pentylaminophenyl, 2-hex- 
ylaminophenyl. 4-dimethylaminophenyl, 3-(N-methyl-N-ethylamino)phenyl, 3-dihexylaminophenyl, 2-(N- 
methyl-N-acetylamino)phenyl, 4-(N-acetylamino)phenyl. 3-(N-acetylamino)phenyl, 4-(N-formylamino)phenyl. 

4- (N-isobutyrylamino)phenyl, 2-(N-pentanoylamino)phenyl. 3,4-di(N-acetylamino)phenyl, 3,4-diaminophenyl, 
3,4,5-triaminophenyl, 2,6-diaminophenyl, 2,5-diaminophenyl, 2-carbamoylphenyl, 3-carbamoylphenyl, 4-car- 
bamoylphenyl, 2-acetylphenyl, 3-acetylphenyl, 4-acetylphenyl, 2-formylphenyl, 3-propionylphenyl, 4- 
isobutyrylphenyl, 2-pentanoylphenyl, 3-hexanoylphenyl, 3,4-diacetylphenyl, 2,5-diacetylphenyl, 3,4,5- 
triacetylphenyl, 2-methoxycarbonylphenyl, 2-ethoxycarbonylphenyl. 3-ethoxycarbonylphenyl, 4-ethoxycar- 
bonylphenyl, 3-propoxycarbonylphenyl, 4-butoxycarbonylphenyl, 4-pentyloxycarbonylphenyl, 4-hexyloxycar- 
bonylphenyl, 3.4-diethoxycarbonylphenyl, 2.5-diethoxycarbonylphenyl, 2,6-diethoxycarbonylphenyl, 3,4,5- 
triethoxycarbonylphenyl, 2-carboxyphenyl, 3-carboxyphenyl, 4-carboxyphenyl, 3,4-dicarboxyphenyl, 2,5- 
dicarboxyphenyl, 2,6-dicarboxyphenyl, 3,4.5-tricarboxyphenyl, 3,4-methylenedioxyphenyl, 3,4-ethylenediox- 
yphenyl. 2.3-trimethylenedioxyphenyl, 3,4-tetramethylenedioxyphenyl, 3,5-di-tert-butyl-4-hydroxyphenyl, 3- 
hydroxy-4-pentyloxyphenyl, 2-hydroxy-5-tert-butylphenyl, 3,5-dichloro-4-aminophenyl, 3-(N-acetylamino)-4- 
hydroxyphenyl, 3-amino-4-hydroxyphenyi7^3-{N-methyl-N-acetylamino)-4-methoxyphenyl. 3-nitro-4-(N-ac- 
etylamino)phenyl. 3-nitro-4-chlorophenyl. 3-chloro-4-methylphenyl, 3-methoxy-4-hydroxy phenyl. 3-hydroxy- 
4-methoxyphenyl, 3-methoxy-4-hydroxy-5-iodophenyl, 3,4-dimethoxy-5-bromophenyl, 3,5-diiodo-4-hydrox- 
yphenyl, 4-(dimethyl-tert-butylsilyloxy)phenyl, 3-(tri-tert-butylsilyloxy)phenyl, 2-(trimethylsilyloxy)phenyl, 3- 
amino-4-(dimethyl-tert-butylsilyloxy)phenyl, 4-allyloxyphenyl, 2-vinyloxyphenyl, 3-{2-butenyloxy)phenyl, 2-(3- 
butenyloxy)phenyl.'^(1 -methylally loxy)phenyl, 4-(2-pentenyloxy)phenyl, 2-(2-hexenyloxy)phenyl, 3-methyl- 
4-allyloxyphenyl, 3-methoxy-4-octadecyloxyphenyl, 4-dimethylamidophenyl, 2-methylamidophenyl, 3- 
ethylamidophenyl, 4-propylamidophenyl, 2-isopropylamidophenyl, 3-butylamidophenyl, 4-pen- 
tylamidophenyl, 2-hexylamidophenyl, 3-diethylamidophenyl, 4-(N-methyl-N-propylamido)phenyl, 2-methyl- 
sulfinylphenyl. 3-methylsulfinylphenyl. 4-methylsulfinylphenyl, 2-ethylsulftnylphenyl. 3-ethylsulfinylphenyl, 4- 
ethylsulfinylphenyl. 4-isopropylsulfinylphenyl, 4-pentylsulfinylphenyl. 4-hexylsuIfinylphenyl, 3,4-dimethylsul- 
finylphenyl, 3.4-diethylsulfinylphenyl, 2.5-dimethylsulfinylphenyl, 2,6-dimethylsulfinylphenyl, 3.4,5-trlmethyl- 
sulfinylphenyl, 3-methoxy-4-methylsulfinylphenyl. 2-acetyloxy phenyl, 3-acetyloxyphenyl, 4-acetyloxy phenyl, 
2-formyloxyphenyl. 3-propionyloxyphenyl. 4-isobutyryloxyphenyl. 2-pentanoyloxyphenyl. 3-hexanoylox- 
yphenyl. 3,4-diacetyloxyphenyl. 2.5-diacetyloxyphenyl. 3,4,5-triacetyloxyphenyl. 3.5-bis(acetylamino)phenyl. 
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2- amidlnophenyl, 4-amldinophenyl, 3-amidinophenyl. 4-(4-methyl-1-pipera2inyl)-3-nitriophenyl, 4-hydroxysul- 
fonyloxyphenyl. 3-hydroxysulfonyloxyphenyl. 2-hydroxysuIfonyloxyphenyl. 4-hydroxy-3-acetylaminophenyl. 
4-(2,3,4.6-tetra-o-acetyl-i5-D-glucopyranosyloxy)phenyl, 4-(^-D-glucopyranosyloxy)phenyl, 4-(2,3,4,6-tetra-o- 
ben2yl-iS-D-glucopyranosyloxy)phenyl. 3,5-bis(dimethylamino)phenyl, 4-chloro-3-nitrophenyl. 4-{4-methyl-1 - 
piperazinyl)-3-nitrophenyl, 4-cyanophenyl, 3-acetylamino-4-(methyl-1-pipera2lnyl)phenyl, 3-nitro-4-mor- 
phollnophenyl, 4-(1-pipera2inyl)-3-nitrophenyl, 4-(1-pipera2inyl)-3-nitrophenyl. 4-hydroxy-3-carboxyphenyl, 4- 
morpholino-3-aminophenyl, 4-hydroxy-3-amlnophenyl. 4-hydroxy-3-(2-dimethylaminoethylamlno)phenyl, 4- 
methoxy-3-(4-acetyl-1-pipera2inyl)phenyl, 4-methoxy-3-(1-pipera2inyl)phenyl, 4-methoxy-3-(4-methyl-1 - 
piperazlnyOphenyl. 4-methoxy-3-(4-ethyl-1 -piperaziny l)pheny I, 4-hydroxy-3-aminophenyl, 4-hydroxy-3-[(4- 
methyl-1-pipera2inyl)methyl]phenyl, 4-methoxy-3-[(1-pyrrolidinyl)methyl]phenyl, 3,5-diacetyloxyphenyl, 3- 
methoxy-5-methoxycarbonylphenyl, 3-methoxy-5-carboxyphenyl, 3-methoxy-5-[(4-methyM-piperazinyl)- 
carbonyl]phenyl, 3-methoxy-5-[(1-pyrrolidinyl)-carbonyl]phenyl. 3-methoxy-5-[(4-nnethyl-1-piperazinyl)- 
methyl]phenyl. 3-amino-4-carboxyphenyl, 3-carbamoyl-4-hydroxyphenyl, 4-hydroxy-3-dimethylamldophenyl. 

3- methoxycarbonyl-4-methoxycarbonylmethoxyphenyl. 4-allyloxy-3-methoxycarbonyIphenyl, 3-carboxy-4- 
carboxymethoxyphenyl, 4-hydroxy-4-allyl-3-methoxycarbonylphenyl, 3-carboxy-4-aIlyloxyphenyl, 4-hydroxy- 
3-carboxy-5-allylphenyl, 4-mercapto-3-carboxyphenyl, 5-nitro-4-hydroxy-3-methoxycarbonylphenyl, 5-nitro- 

3- methoxycarbonylphenyl, 3-methoxycarbonyl-4-methoxymethoxyphenyl, 3-methoxycarbonyl-5- 
aminophenyl, 3-carboxy-5-aminophenyl, 5-methoxycarbonyl-3-bromo-2-aminophenyl, 2-cyanophenyl, 4- 
cyanophenyl, 3-cyanophenyl, 3-methoxycarbonyl-4-hydroxyphenyl. 3-carboxy-4-hydroxy-5-(1 ,1-dimethyl-2- 
propenyi)pheny!, 2-hydroxy-3-carboxyphenyl, 3-carboxy-4-hydroxy-5-(2-lsopropenyl)phenyl, 3-carboxy-4- 
hydroxy-5-methylphenyl, 3-methoxycarbonyl-4-methoxypheny(, 3-nnethoxycarbonyl-4-hydroxy-5- 
aminophenyl, 3-carboxy-4-hydroxy-5-propylphenyl. 3-carboxy-4-hydroxy-5-aminophenyl, 3-carboxy-4- 
hydroxy-5-chlorophenyl. 3-carboxy-6-hydroxyphenyl, 4-ethoxyphenyl, 3,4-dibutoxyphenyl. 3.4-dipropox- 
yphenyl, 3-methoxy-4-ethoxyphenyi, 3-propoxy-4-methoxyphenyl, 3-ethoxy-4-methoxyphenyl, 3,4-didecylox- 
yphenyl, 2.4-diethoxyphenyl, 3-ethoxy-4-propoxyphenyl, 3-carboxy-4-hydroxy-5-isobutylphenyl, 3-carboxy- 

4- acetylaminophenyl, 3-carboxy-4-hydroxy-5-{2-hydroxyethyl)phenyl, 3-carboxy-4-amino-6-hydroxyphenyl, 
3-carboxy-4-hydroxy-5-(2,3-dihydroxypropyl)phenyl, 3-carboxy-4-amlnophenyl, 3-carboxy-4-acetylox- 
yphenyl, 3-ethyl-4-hydroxyphenyl, 3-carboxy-5-hydroxyphenyl, 4-carboxy-3,5-dihydroxypheny!. 3-carboxy- 
4,6-dihydroxyphenyl. 5-methoxycarbonyl-3-amino-2-hydroxyphenyl. 2-allyloxy-5'methoxycarbonyIphenyl, 3- 
carboxy-6-methoxyphenyl, 3-methoxycarbonyl-6-hydroxyphenyl. 3-carbonyl-6-allyloxyphenyl, 3-carboxy-5- 
nitro-6-hydroxyphenyl, 3-carboxy-5-allyl-6-hydroxyphenyl, 3-carboxy-6-hydroxyphenyl, 3-carboxy-5-amino-6- 
hydroxyphenyl, 3-methoxycarbonyl-4-dimethylaminothiocarbonyloxyphenyl. 3-methoxycarbonyl-4- 
dimethylaminocarbonylthiophenyl, 3-methoxycarbonyl-4-hydroxy-5-(2.3-dihydroxypropyl)phenyl, 3- 
methoxycarbonyl-4-hydroxy-5-formylmethylphenyl, 3-methoxycarbonyl-4-hydroxy-5-(2-hydroxyethyl)phenyl, 

3- ethoxycarbonyl-4-acetylaminophenyl, 3-methoxycarbonyl-5-hydroxyphenyl, 3-methoxycarbonyl-4- 
acetylamino-6-hydroxyphenyl, 3-methoxycarbonyl-6-methoxyphenyl, 4-propoxy-3-ethoxypheny!, 3- 
methoxycarbonyl-5-al!yl-6-hydroxyphenyl, 3-nnethoxycarbonyl-4-(2-butenyloxy)phenyl, 3-methoxycarbonyl-4- 
hydroxy-5-(1-methyl-2-propenyl)phenyl, 3-methoxycarbonyl-4-(2-isopentenyloxy)phenyl, 3-methoxycarbonyl- 

4- hydroxy-5-(1,1-dimethyl-2-propenyl)phenyl, 3-methoxycarbonyl-4-(2-methyl-2-propenyIoxy)phenyl, 3- 
methoxycarbonyl-4-hydroxy*5-(2-methyl-2-propenyl)phenyl, 5-chloro-4-hydroxy-3-methoxycarbonylphenyl, 
3-methoxycarbonyl-4-hydroxy-5-methylpheny{, 3,5-dinitro-4-hydroxy phenyl, 4-hydroxy-3-nonyloxycarbonyl- 
phenyl, 4-hydroxy-3-benzyloxycarbonylphenyl, 4-hydroxy-3-(2-methyl-2-propenyl)-5-benzyloxycarbonyl, 4- 
hydroxy-3-(2-methyl-2-propenyl)-5-nonyloxycarbonylphenyl, 



HO O HO 0 

\// \// 
P Phenyl , 4 P Phenyl , 

I / 
M HO 



4-(2-(1-piperidinyl)ethylamino]-3-carboxyphenyl, 4-methoxy-3-carboxy phenyl, 2-methyl-4-hydroxy-5-carbox- 
yphenyl, 3-ethyl-4-hydroxy-3-carboxypheny!, 3-(4-ethyl-1 -pipera2inyl)-4-hydroxypheny!, 4-(2-hydroxy-3-car- 
boxyphenyl)phenyl. 4-[2-(3.4-diethoxypheny!)-4-thia2olyf]-3-hydroxy-2-carboxyphenyi, 4-hydroxy-3-hydrox- 
ymethylphenyl. 4-ethoxy-3-carboxy phenyl, 4-n-butoxy-3-n-butoxycarbonylphenyl, 4-n-butoxy-3-carbox- 
yphenyl, 3-acetylmethyl-4-hydroxy-3-carboxyphenyl, 3-n-butyl-4-hydroxy-3-carboxyphenyl, 3-allyM- 
hydroxy-3-carboxyphenyl, 3-hydroxymethyl-4-hydroxy-3-carboxyphenyl, 3-formyl-4-hydroxy-5-carbox- 
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yphenyl, 5-{2-carboxyethyl)-4-hydroxy-3-carboxyphenyl, 5-(2-methoxycarboxyethyl)-4-hydroxy-3-carbox- 
yphenyl, 5-methylaminomethyl-4-hydroxy-3-carboxyphenyl, 5-(2-carboxyvinyl)-4-hydroxy-3-carboxyphenyl, 
5-(2-methoxycarboxyvinylH-hydroxy-3-carboxyphenyl, 5-acetyl-4-hydroxy-3-carboxyphenyl, 5-phenyl-4- 
hydroxy-3-carboxyphenyl, 5-bromo-4-hydroxy-3-carboxyphenyl, 5-cyano-4-hydroxy-3-carboxyphenyl. 4,5- 
hydroxy-3-carboxyphenyl, 5-methoxy-4-hydroxy-3-carboxy phenyl, 5-ethylamlno-4-hydroxy-3-carboxyphenyl, 
5-acetylamlno-4-hydroxy-3-carboxyphenyl, 3,5-dlcarboxy-4-hydroxyphenyl, 4-methoxy-3-carboxyphenyl, 4- 
ethoxy-3-carboxyph0nyl, 4-n-butyoxy-3-carboxyphenyl, 4-dlmethylamino-3-hydroxyphenyl, 4-dimethylamino- 
3-hydroxymethylphenyl, 4-dimethylamlno-3-methoxycarboxyphenyI. 4-trifluoromethylsulfonyloxy-3-methox- 
ycarbonylphenyl, 3-methoxymethoxycarbonyl-4-methoxymethoxy-5-(1-propenyl)phenyl, 3- 

methoxymethoxycarbonyl-4-methoxymethoxy-5-formylphenyl, 3-methoxymethoxycarbonyl-4- 
methoxymethoxy-5-acetylmethylphenyl, 5-(2-methyl-2-propenyl)-4-methoxymethoxy-3-methoxymethoxycar- 
bonylphenyl and the like. 

The 5- to 15-membered monocyllc, bicycllc or tricyclic heterocyclic residual group having 1 to 2 hetero 
atoms selected from the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom can be 
exemplified by pyrrolidinyl, piperidlnyl, pierazinyl, mcrpholino, pyrldyl, 1,2,5,6-tetrahydropyridylthienyl, 
quinolyl, 1 ,4-dihydroquinolyl, benzothiazolyl, pyrazyl, pyrimidyl, pyridazylthienyl. pyrrolyl. carbostyril, 3,4- 
dihydrocarbostyril, 1 ,2,3,4-tetrahydroquinolyl. indolyl, isoindolyl. indolinyl, benzoimidazolyl. benzoxazolyl. 
imidazolidinyl. isoquinolyl. quinazolidinyl. quinoxalinyl, cinnolinyl, phthalazinyl. carbazolyl, acrydinyl. 
chromanyl, isoindolinyl, isochromanyl, pyrazolyl. imidazolyl, pyrazoiidinyl, phenothiazmyl, benzofuryl, 2,3- 
dihydrobenzo[b]furyl, benzothienyl. phenoxthlnyl, phenoxazinyl, 4H-chromenyl, IH-indazolyl, phenazinyl, 
xanthenyl, thianthrenyl, isoindolinyl, 2-imidazolinyl, 2-pyrrolinyl, furyl, oxazolyl, isooxazolyl, thiazolyl, 
isothiazolyl, pyranyl, pyrazolidinyl, 2-pyrazoIinyl, quinuclidinyl, 1,4-benzoxazlnyl, 3.4-dihydro-2H-1,4-benzox- 
azinyl, 3.4-dihydro-2H-1,4-benzothiazinyl, 1,4-benzothiazinyl, 1,2,3,4-tetrahydroquinoxalinyl, 1 ,3-dithia-2,4- 
dihydronaphthalenyl, phenanthridinyl, 1,4-dithianaphthaIenyl, dibenzo[b,e]azepine and 6,11-dihydro-5H- 
dibenzo[b.e]azeplne. 

The heterocyclic ring having 1 to 3 groups selected from the group consisting of an oxo group, an alkyi 
group, a benzoyl group, a lower alkanoyi group, a hydroxy! group, a carboxy group, a lower alkoxycarbonyl 
group, a lower alkylthio group, a group 



OR' 



23 



OR 



24 



(A and are the same as defined above; R^^ and R^*, are each the same or different, and are each 
represents a hydrogen atom or a lower alkyI group; further R23 and R^* as well as the adjacent nitrogen 
atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- 
to six-membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyI group as a substituent), a cyano group, a lower alkyI group having hydroxyl groups, a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have lower alkyI 
groups as substituents, can be exemplified by heterocyclic rings each having 1 to 3 groups selected from 
the group consisting of an oxo group, a Ci-i8 straight-chain or branched-chain alkyI group, a benzoyl 
group, a C1-5 straight-chain or branched-chain alkanoyi group, a hydroxyl group, a carboxy group, a Ci-e 
straight-chain or branched-chain alkoxycarbonyl group, a Ci-g straight-chain or branched-chain alkylthio 
group, a group of the formula, 



\ 



OR 



23 



OR- 



24 



(A is the same as defined above; R^^ and R^^. are each the same or different, and are each represent a 



15 



EP 0 513 387 A1 



hydrogen atom or a Ci -e straight-chain or branched-chain alkyi group, further R^^ and R^* as well as the 
adjacent nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom 
may form a five- to six-membered saturated heterocyclic ring, said heterocyclic ring may have a Ci-s 
straight-chain or branched-chain alkyI group as a substituent.). a cyano group, a Ci-6 straight-chain or 
branched-chain alkyI group having 1 to 3 hydroxyl groups, a phenylaminothiocarbonyl group and a C1-5 
straight-chain or branched-chain alkoxycarbonyl group having an amino group which may have one to two 
Ci-6 straight-chain or branched-chain alkyI groups as substituent(s), such as diben2o[b,e]azepin-3-yl-6-one, 
4-0X0-1 ,4-dihydroquinolyl. 1-oxopyridyl. 2-oxo-pyridyl. 1-methyl-3,4-dihydrocarbostyrll, 1-ethylcarbostyril, 1- 
butyl-3,4-dihydrocarbostyril, 1 -hexylcarbostyril, 1 -octadecyl-3,4-dihydrocarbostyril, 3-oxo-4-methyl-3.4- 
dihydro-2H-1 ,4-benzothia2inyl, 3-oxo-3,4-dihydro-2H-1 ,4-ben20thiazinyl, 1 -benzoyl-l .2,3,4- 

tetrahydroqulnolyl, 1 -octadecyl-1 .2,3.4-tetrahydroquinolyl. 1 -benzoylcarbostyril, 4-benzoyl-3,4-dlhydro-2H- 
1 ,4-benzothia20lyl, 4-methyl-1 ,2.3,4-tetrahydroquinoxalinyl, 4-ben2oyl-1 .2,3,4-tetrahydroquinoxalinyI, 1- 
acetyl-1 .2,3,4-tetrahydroquinolyl. 1 -acetyl-3,4-dihydrocarbostyril, 4-acetyl-3,4-dihydro-2H-1 ,4-benzothia20lyl, 
4-benzoyl-3,4-dihydro-2H-1 ,4-benzoxazinyl, 4-acetyl-3,4-dihydro-2H-1 ,4-ben2oxa2inyl. 4-acetyl-1 ,2,3.4- 
tetrahydroquinoxalinyl, 1-methyl-1 ,2.3.4-tetrahydroquinolyI. 7-hydroxy-3,4-dihydrocarbostyril, 8-hydroxy-3.4- 
dihydrocarbostyril, 2-methylthiobenzothiazolyl. 3-oxo-3.4-dihydro-2H-1 ,4-benzoxazinyl, 1-acetylindolinyl, 2- 
oxobenzoimidazolyl. 4-methyl-3,4-dihydro-2H-1 ,4-benzoxazinyl. 10-acetylphenothiazinyl, 2-oxoben- 
zothiazolyl, 2-oxobenzoxa2olyl. 2-oxo-3-methylben20thiazolyl, 1 ,3-dimethyl-2-oxoben2oimidazolyl. 6- 
hydroxy-3,4-dimethy Iquinolyl, 4-oxopyrldyl. 1 -propy 1-1 ,2,3,4-tetrahydroquinolyl, 4-penty 1-1 ,2,3,4- 
tetrahydroquinoxalinyl, 1 -propanoyl-1 .2,3,4-tetrahydroquinolyl, 1 -butylcarbostyril, 4-pentanoyl-3,4-dihydro- 
2H-1 .4-benzothiazolyl, 4-hexanoyl-3,4-dihydro-2H-1 ,4-benzoxazinyl, 2-ethylthiobenzoxazoiyl, 2-propyl- 
thiobenzoimidazolyl, 2-butyithiobenzothiazolyl, 6-pentylcarbostyril, 7-hexylthio-3,4-dihydrocarbostyril, 2-car- 
boxypyridyl, 2-carboxypyrrolyl. 2-ethoxycarbonylpyridyl, 2-methoxycarbonylpyrrolyl, 1-methylpyridinum, 1- 
methyl-1 ,2,5,6-tetrahydropyridyl, 2-methoxycarbonylfuryl, 2-carboxyfuryl, 2-dimethylaminocarbonylpyridyl. 
2-acetylpyrrolyl, 2-hydroxymethylpyridyl. 2-ethoxycarbonyl-4-methylpyridyl, 2-carboxy-4-methylpyridyl. 2-(4- 
methyl-1-piperazinyl)carboxypyridyl, 2-(2-dimethylaminoethoxycarbonyl)pyridyl, 2-dimethylaminomethyl- 
pyridyl, 2-ethoxycarbonylthienyl, 2-methyl-7-carboxybenzofuryl, 2-carboxythienyl, 4-ethoxycarbonyIthiazolyl, 
4-carboxythiazoIyl, 4-methyI-5-carboxythiazolyl. 3-carboxypyridyl, 2,2-dimethyI-7-carboxy-2,3-dihydroben20- 
[b]furyl. 4-carboxypyridyl, 2-methyl-4-carbamoylpyridyl. 2,6-dimethyl-3-carbamoylpyridyl, 2- 
phenylaminothiocarbonylpyridyl. 2-methyl-3-carboxypyridyl, 2.6-dimethyl-3-carboxypyridyl and the like. 

As to the lower alkenyloxy group, there can be mentioned C2-6 straight-chain or branched-chain 
alkenyloxy groups such as vinyloxy, allyloxy, 2-butenyloxy, 3-butenyloxy, 1-methylallyloxy, 2-pentenyloxy, 
2-hexenyloxy and the like. 

The lower alkylsulfinyl group can be exemplifed by Ci-e straight-chain or branched-chain alkylsulfinyl 
groups such as methylsulfinyl, ethylsulfinyl, isopropylsulfinyl, butylsulfinyl. tert-butylsulfinyl, pentylsulfinyl, 
hexylsulfinyl and the like. 

As to the lower alkanoyloxy group, there can be mentioned Ci-s straight-chain or branched-chain 
alkanoyloxy groups such as formyloxy. acetyloxy, propionyloxy, butyryloxy, isobutyryloxy. pentanoyloxy, 
tert-butylcarbonyloxy, hexanoyloxy and the like. 

The tri-lower alky! group-substituted silyloxy group can be exemplified by silyloxy groups each 
substituted with three Ci-s straight-chain or branched-chain alkyI groups, such as trimethylsilyloxy, 
triethylsilyloxy, triisopropylsilyloxy, tributylsilyloxy, tri-tert-butylsilyloxy, tripentylsilyloxy, trihexylsilyloxy, 
dimethyl-tert-butylsilyloxy and the like. 

The phenyl-lower alkyI group which may have a lower alkoxy group as a substituent on the phenyl ring 
and a hydroxyi group as a substituent on the lower alkyi group, can be exemplified by phenylaikyi groups 
each having a Ci-e straight-chain or branched-chain alkyI group moiety, which may each have one to three 
Ci -6 straight chain or branched chain alkoxy groups as substituent(s) on the phenyl ring and a hydroxyl 
group as a substituent on the lower alkyI group, such as benzyl, 2-phenylethyl, 1-phenylethyl. 3- 
phenylpropyl, 4-pehnylbutyl. 1,1-dimethyl-2-phenylethyl,5-phenylpentyl. 6-phenylhexyl. 2-methyl-3-phenyl- 
propyl, 2-methoxyben2yl, 2-(3-methoxyphenyl)ethyl, 1-{4-methoxyphenyl)ethyl, 3-(2-ethoxyphenyl)propyl, 4- 
(3-ethoxyphenyI)butyl, 1 ,1-dtmethyl-2-(4-isopropoxyphenyl)ethyI, 5-(4-pentyloxyphenyl)pentyl, 6-(4-hexylox- 
yphenyl)hexyl, 3.4-dimethoxybenzyl, 2,5-dimethoxybenzyl, 2,6-dimethoxy benzyl, 3.4,5-trimethoxybenzyl, 1- 
phenyl-1-hydroxymethyl, 2-phenyl-1-hydroxyethyl, 1-phenyl-2-hydroxyethyl, 3-phenyl-1-hydroxypropyl, 4- 
phenyl-4-hydroxybutyl. 5-phenyl-5-hydroxypentyl, 6-phenyl-6-hydroxyhexyl, 2-methyI-3-phenyl-3-hydrox- 
ypropy I. 1 -(2-methoxyphenyl)-1 -hydroxymethyl, 2-(3-methoxypheny l)-1 -hydroxyethyl, 3-(2-ethoxyphenyl)-2- 
hydroxypropyl, 4-(3-ethoxyphenyl)-3-hydroxybutyl. 5-(4-pentyloxyphenyl)-4-hydroxypentyl. 6-(4-hexylox- 
yphenyl)-5-hydroxyhexyl, 6-(4-hexyloxyphenyl)-1-hydroxhexyl, 1-(3.4-dimethoxyphenyl)-1 -hydroxymethyl. 1- 
(3,4,5-trimethoxyphenyl)-1 -hydroxymethyl and the like. 
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The benzoyl group which may have lower alkoxy groups as substituents on the phenyl ring, can be 
exemplified by benzoyl groups which may each have one to three Ci-e straight-chain or branched-chain 
alkoxy groups as substituent(s) on the phenyl ring, such as benzoyl, 2-methoxybenzoyl, 3-methoxybenzoyl, 
4-methoxybenzoyl. 2-ethoxyben2oyl. S-ethoxybenzoyl. 4-isopropoxyben20yl. 4-pentyloxyben2oyl, 4-hexylox- 

5 ybenzoyi, 3.4-dimethoxybenzoyl, 3-ethoxy-4-methoxybenzoyl, 2,3-dimethoxyben2oyl, 3,4-diethoxyben2oyl, 
2.5-dimethoxybenzoyl, 2,6-dimethoxybenzoyl, 3.5-dimethoxybenzoyl, 3,4-dipentyloxybenzoyl, 3,4,5- 
trimethoxybenzoyl and the like. 

The phenyl-lower alkenyl group which may have lower alkoxy groups as substituents on the phenyl 
group, can be exemplified by phenylalkenyl groups each having a C3-6 straight chain or branched chain 

JO alkenyl moiety, which may each have one to three Ci -e straight chain or branched chain alkoxy groups as 
substituents on the phenyl ring, such as cinnamyl, styryl, 4-phenyl-3-butenyl, 4-phenyl-2-butenyl, 5-phenyl- 
4-pentenyl, 5-phenyl-3-pentenyl, 5-phenyl-2-pentenyl, 6-phenyl-5-hexenyl, 6-phenyl-4-hexenyl, 6-phenyl-3- 
hexenyl, 6-phenyl-2-hexenyl, 2-methyl-4-phenyl-3-butenyl, 2-methylcinnamyl, 1-methylcinnamyl, 2-methox- 
ystyryl, 3-methoxycinnamyl, 4-methoxystyryl, 2-ethoxycinnamyl, 3-ethoxy styryl, 4-ethoxy styryl, 2-propox- 

75 ystyryl, 3-propoxystyryl. 4-propoxycinnamyl, 3-(tert-butoxy)styryl, 4-pentyloxyclnnamyl, 3-hexyloxy styryl. 
3,4-dimethoxystyryl, 3,5-dimethoxystyryl, 2.6-dimethoxystyryl, 3,4-diethoxy styryl. 3.5-diethoxystyryl, 3,4,5- 
trimethoxystyryl, 4-ethoxyphenyl-3-butenyl, 4-(3-tertbutoxyphenyl)-2-butenyl, 5-(4-hexyloxyphenyl)-4-pen- 
tenyl, 6-(3.4-dimethoxyphenyl)-5-hexenyI, 6-(3,4,5-triethoxyphenyl)-3-hexenyl and the like. 

The amino-lower alkyi group which may have lower alkyl groups as substituents, can be exemplified by 

20 amino group-containing Ci -g straight-chain or branched-chain alkyl groups which may each have one to 
two C1-6 straight-chain or branched-chain alkyl groups as substituent(s), such as aminomethyl, 2-em- 
inoethyl, 1-aminoethyl, 3-aminopropyl. 4-aminobutyl. 5-aminopentyl, 6-aminohexyl, 1 ,1-dimethyl-2- 
aminoethyl, 2-methyl-3-aminopropy I, methy laminomethyl, 1 -ethylaminoethy I, 2-propylaminoethyl, 3- 
isopropylaminopropyl, 4-butylaminobutyl, 5-pentylaminopentyl, 6-hexylaminohexyl, dimethylaminomethyl, 

25 (N-ethyl-N-propylamino)methyl, 2-(N-methyl-N-hexylamlno)ethyl and the like. 

The five- or six-membered saturated or unsaturated heterocyclic ring which and as well as the 
adjacent nitrogen atom bonded thereto may form together with or without other nitrogen atom or oxygen 
atom, can be exemplified by piperazinyl, pyrrolidinyl, morphoiinyl, piperidinyl. pyrrolyl, imidazolyl, pyrazolyl, 
2-pyrrolinyl, 2-imidazolinyl, imidazolidinyl, 2-piperazolinyl, pyrazolidinyl, 1 ,2,5,6-tetrahydropyridyl, etc. 

30 The above heterocyclic ring substituted with a lower alkanoyi group or a lower alkyl group can be 
exemplified by above heterocyclic rings each substituted with a Ci-s straight-chain or branched-chain 
alkanoyi group or a Ci-e straight-chain or branched-chain alkyl group, such as 4-acetylpiperaztnyl. 3- 
formylpyrrolidinyl, 2-propionylpyrrolidinyl, 4-butyrylpiperidinyl, 3-pentanoylpiperazinyl, 2-hexanoylmor- 
pholino, 4-methylplperazinyl, 4-ethylpipra2inyl, 3-ethylpyrrolidinyl, 2-propylpyrrolidinyl, 4-butylpiperidinyl, 3- 

35 pentylmorpholino, 2-hexylplprazinyl, 2-acetylpyrrolyl and the like. 

The phenyl-lower alkoxy group can be exemplified by phenylalkoxy groups each having a Ci-s 
straight-chain or branched-chain alkoxy moiety, such as benzyloxy, 2-phenylethoxy. 1-phenylethoxy, 3- 
phenylpropoxy, 4-phenylbutoxy, 1 .1-dimethyl-2-phenylethoxy, 5-phenylpentyloxy, 6-phenylhexyloxy, 2- 
methyl-3-phenylpropoxy and the like. 

40 As to the hydroxyl group- or lower alkanoyloxy group-substituted lower alkyl group, there can be 
mentioned Ci-e straight-chain or branched-chain alkyl groups each having one to three hydroxyl groups or 
one to three Ci-c straight-chain or branched-chain alkanoyloxy groups, such as hydroxymethyl, 2- 
hydroxyethyl, 1 -hydroxy ethyl, 3-hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, 1 .1-dimethyl-2-hydrox- 
yethyl, 5,5,4-trihydroxypentyl, 5-hydroxypentyl. 6-hydroxyhexyl, 1-hydroxyisopropyl. 2-methyl-3-hydrox- 

45 ypropyl, acetyloxymethyl. 2-propionyIoxyethyl, 1-butyryloxyethyl. 3-acetyloxypropyl. 2,3-diacetyloxypropyl. 
4-isobutyryloxybutyl, 5-pentanoyloxypentyl, 6-tert-butylcarbonyloxyhexyl, 1 .1-dimethyl-2-hexanoyloxyethyl, 
5,5,4-triacetyloxypentyl, 2-methyl-3-acetyloxypropyl and the like. 

The tetrahydropyranyloxy group which may have, as substituent(s), one to four groups selected from 
the group consisting of a hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a 

50 hydroxyl group- or lower alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy group, 
can be exemplified by tetrahydropyranyloxy groups which may each have, as substituent(s), one to four 
groups selected from the group consisting of a hydroxyl group, a Ci -s straight-chain or branched-chain 
alkoxycarbonyl group, a phenylalkoxy group having a Ci -e straight-chain or branched-chain alkoxy moiety, 
a Ci -s straight-chain or branched-chain alkyl group having one to three hydroxyl groups or one to three 

55 Ci-e straight-chain or branched-chain alkanoyloxy groups, and a C2-5 straight-chain or branched-chain 
alkanoyloxy group, such as 2-, 3- or 4-tetrahydropyranyloxy, 3,4.5-trihydroxy-6-methoxycarbonyl-2- 
tetrahydropyranyloxy, 3.4,5-tribenzyloxy-6-hydroxymethyl-2-tetrahydropyranyloxy, 3.4,5-trjacetyloxy-6- 
acetyloxymethyl-2-tetrahydropyranyloxy. 3,4.5-trihydroxy-6-hydroxymethyl-2-tetrahydropyranyloxy. 3- 
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hydroxy-2-tetrahydropyrany!oxy, 2.4-dihydroxy-3-t©trahydropyranyloxy. 2,3,5-trihydroxy-4- 

tetrahydropyranyloxy, 3-(2,3-dihydroxypropyl)-2-tetrahydropyrany!oxy, 6-methoxycarbonyl-2- 

tetrahydropyranyloxy, 6-(5,5,4-trihydroxypentyl)-2-tetrahydropyranyloxy, 4-ethoxycarbonyl-3- 

tetrahydropyranyloxy. 4,6-dimethoxycarbonyl-4-tetrahydropyranyloxy. 4,5,6-trlmethoxycarbonyl-2- 
tetrahydropyranyloxy, 2-propoxycarbonyl-3-tetrahydropyranyloxy, 6-butoxycarbonyl-4-tetrahydrypyranyloxy, 
6-pentyloxycarbonyl-2-tetrahydropyranyloxy, 4-hexyloxycarbonyl-3-tetrahydropyranyloxy, 3.4.5,6- 
tetrahydroxy-2-tetrahydropyranyloxy, 6-ben2yloxy-2-tetrahydropyranyloxy, 4-(2-phenylethoxy)-3- 
tetrahydropyranyloxy. 4,6-dibenzyloxy-4-tetrahydropyranyloxy, 4,5.6-triben2yloxy-2-tetrahydropyranyloxy, 2- 
(3-phenylpropoxy)-3-tetrahydropyranyloxy, 6-(4-phenylbutoxy)-4-tetrahydropyranyloxy, 6-(5-phenylpen- 
tyloxy)-2-tetrahydropyranyloxy, 4-(6-phenylhexyloxy)-3-tetrahydropyranyloxy. 3,4,5-trihydroxy-6-ben2yloxy- 
2-tetrahydropyranyloxy, 6-acetyloxy-2-tetrahydropyranyloxy, 4-propionyloxy-3-tetrahydropyranyloxy, 4,6- 
diacetyloxy-4-tetrahydropyranyloxy, 4.5,6-triacetyloxy-2-tetrahydropyranyloxy, 2-butyryloxy-3- 

tetrahydropyranyloxy. 6-pentanoyIoxy-3-tetrahydropyranyloxy, 4-hexanoyloxy-3-tetrahydropyranyloxy, 3,4,5- 
trihydroxy-6-acetyloxy-2-tetrahydr6pyranyloxy, 6-hydroxymethyl-2-tetrahydropyranyloxy, 4-(2-hydroxyethyl)- 
2-tetrahydropyranyloxy, 4,6-dihydroxymethyl-4-tetrahydropyranyloxy, 4,5,6-dihydroxymethyl-2- 

tetrahydropyranyloxy, 2-(3-hydroxypropyl)-3-tetrahydropyranyloxy, 6-acetyloxyethyl-2-tetrahydropyranyloxy, 
4-(2-acetyloxyethyl)-2-tetrahydropyranyloxy, 4,6-diacetyIoxymethyl-4-tetrahydropyranyloxy, 4,5,6- 
triacetyloxymethyl-2-tetrahydropyranyIoxy, 2-(3-proplonyloxypropyl)-3-tetrahydropyranyloxy, 6-(4-butyrylox- 
ybutyl)-4-tetrahydropyrany(oxy, 6-(5-hydroxypentyl)-2-tetrahydropyranyloxy, 4-(6-hexanoyloxyhexyl)-3- 
tetrahydropyranyloxy, 3,4,5-trihydroxymethyl-6-acetyloxymethyltetrahydropyranyloxy and the like. 

The piperazinyl-lower alkyi group which may have lower alkyi groups as substituents on the piperazine 
ring, can be exennplified by piperazinylalkyi groups each having a Ci-e straight-chain or branched-cahin 
lower alkyi moiety, which may each have one to three Ci -s straight-chain or branched-chain alkyi groups 
as substituent(s) on the piperazine ring, such as (l-piperazinyl)methyl. 2-(1-piperazinyl)ethyl, 1-(1- 
piperazinyl)ethyl, 3-(1-piperazinyl)propyl, 4-(1-plperazmyl)butyl, 5-(1-plpera2lnyl)pentyl, 6-(1-plpera2inyl)- 
hexyl, 1 ,1-dimethyl-2-(1-piperazinyl)ethyI, 2-methyl-3-(1-plperazinyl)propyl, (4-methyl-1-piperazinyl)methyl, 
2-(4-ethyl-1-piperazinyi)ethyl, 1-(4-propyl-1-piperazinyl)ethyl, 3-(4-butyl-l-piperazinyl)propyl, 4-(4-pentyl-1- 
piperazinyl)butyl, 5-(4-hexyl-1-piperazinyl)pentyl.6-(3,4-dimethyl-1-piperazlnyl)hexyl, 1,1-dimethyl-{3,4,5- 
trimethyl-1-piperazinyi)ethyi and the like. 

As to the lower alkoxycarbonyl-substituted lower alkoxy group, there can be mentioned Ci -e straight- 
chain or branched-chain alkoxycarbonylalkoxy groups each having a Ci -s straight-chain or branched-chain 
alkoxy moiety, such as methoxycarbonylmethoxy, 3-methoxycarbonylpropoxy, ethoxycarbonylmethoxy, 4- 
ethoxycarbonylbutoxy, 6-propoxycarbonylhexyloxy, 5-isopropoxycarbonylpentyloxy, 1 ,1-dimethyl-2-butox- 
ycarbonylethoxy, 2-methyl-3-tert-butoxycarbonylpropoxy, 2-pentyoxycarbonylethoxy, hexyloxycarbonyl- 
methoxy and the like. 

As to the carboxy-substituted lower alkoxy group, there can be mentioned carboxyalkoxy groups each 
having a Ci-g straight-chain or branched-chain alkoxy moiety, such as carboxymethoxy, 2-carboxyethoxy, 

1- carboxyethoxy, 3-carboxy propyl. 4-carboxybutoxy, 5-carboxypentyloxy, 6-carboxyhexyloxy. 1,1-dimethyl- 

2- carboxyethoxy, 2-methyl-3-carboxypropoxy and the like. 

As to the lower alkoxy-substituted alkoxy group, there can be mentioned alkoxyaikoxy groups each 
having a Ci-s straight-chain or branched-chain alkoxy moiety, such as methoxymethoxy, 3-methox- 
ypropoxy, ethoxymethoxy, 4-ethoxybutoxy, 6-propoxyhexyloxy, 5-isopropoxypenty!oxy, 1.1-dlmethyl-2- 
butoxyethoxy, 2-methyl-3-tert-butoxypropoxy, 2-pentyloxyethoxy. hexyloxymethoxy and the like. 

The lower alkyi group having hydroxy! groups can be exemplified by Ci -e straight-chain or branched- 
chain alkyi groups each having one to three hydroxyl groups, such as hydroxymethyl, 2-hydroxyethyl, 1- 
hydroxyethyl, 3-hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, 1,1-dimethyl-2-hydroxyethy, 5,5,4- 
trihydroxypentyl, 5-hydroxypentyl, 6-hydroxyhexyl. 1-hydroxyisopropyl. 2-methyl-3-hydroxy propyl and the 
like. 

The lower alkenyl group can be exemplified by Ci-e straight-chain or branched-chain alkenyl groups 
such as vinyl, allyl. 2-butenyl, 3-butenyl. 1-methylallyl, 2-pentenyl. 2-hexenyl and the like. 

The aminothiocarbonyloxy group which may have lower alkyi groups as substituents. can be exempli- 
fied by thiocarbonyloxy groups each having an amino group which may have one to two Ci -s straight-chain 
or branched-chain alkyi groups as substituent(s), such as thiocarbamoyloxy. methylaminothiocarbonyloxy. 
ethylaminothtocarbonyloxy. propylamlnothlocarbonyloxy, isopropylaminothiocarbonyloxy, butylaminothiocar- 
bonyloxy. pentylaminothiocarbonyloxy. hexylaminothiocarbonyloxy. dimethylaminothiocarbonyloxy. (N-ethyl- 
N-propylamino)thiocarbonyloxy, (N-methyl-N-hexylamino)thiocarbonyloxy and the like. 

The aminocarbonylthio group which may have lower alkyi groups as substituents, can be exemplified 
by carbonylthio groups having an amino group which may have one to two Ci -s straight-chain or branched- 
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chain alkyi groups as substituent(s), such as aminocarbonylthio, methylamlnocarbonylthio, ethylamlnocar- 
bonylthio, propylaminocarbonylthio. 3-isopropylamlnocarbonylthio, butylaminocarbonylthlo. pentylaminocar- 
bonylthio, hexylaminocarbonylthio, dimethyiaminocarbonylthio, {N-ethyl-N-propylamino)carbonylthlo. (N- 
methyl-N-hexylamino)carbonylthio and the like. 

As to the lower alkanoyl-substituted lower alkyI group, there can be mentioned Ci -e straight-chain or 
branched-chain alkyI groups each having one to three Ci-s straight-chain or branched-chain alkanoyi 
groups, such as fornnylnnethyl, acetylmethyl, 2-proplonylethyl, 1 -butyrylethyl, 3-acetylpropyl, 2,3-diacetyl- 
propyl. 4-isobutyrylbutyl, 5-pentanoylpentyl, 6-tert-butylcarbonylhexyl. 1.1-dinnethyI-2-hexanoylethyl, 5,5,4- 
trlacetylpentyl, 2-methyl-3-acetylpropyl and the like. 

The phenyl group which nnay have one to three lower alkoxy groups as substituents on the phenyl ring, 
can be exennplified by phenyl rings which nnay each have one to three Ci«6 straight-chain or branched- 
chain alkoxy groups as substituents on the phenyl ring, such as phenyl, 2-methoxy phenyl, 3-methox- 
yphenyl, 4-methoxyphenyl, 2-ethoxyphenyl. 3-ethoxyphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl. 4-pen- 
tyloxyphenyl, 4-hexyloxyphenyl, 3,4-dinnethoxy phenyl, 3-ethoxy-4-methoxyphenyl, 2,3-dimethoxyphenyl. 
3,4-dlethoxyphenyl, 2,5-dinnethoxy phenyl, 2, 6-dimethoxy phenyl. 3-propoxy-4-nnethoxyphenyl, 3.5-dimethox- 
yphenyl, 3,4-dipentyloxyphenyl. 3, 4.5-trinnethoxy phenyl. 3-methoxy-4-ethoxyphenyl and the like. 

The pyridyl group which nnay have an oxo group, can be exemplified by pyridyl groups which may 
each have an oxo group, such as 2-pyrldyl, 3-pyrldyI. 4-pyridyl. 2-oxo-3-pyridyl. 4-oxo-2-pyridyl, 1-oxo-3- 
pyridyl, 3-oxo-2-pyridyl and the like. 

The quinolyl group which may have an oxo group, can be exemplified by quinolyl groups which may 
each have an oxo group, such as 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl. 6-quinolyI, 7-quinolyl, 8- 
quinolyl. 2-oxo-4-quinolyl, 2-oxo-7-quinolyl. 2-oxo-5-quinolyl. 2-oxo-8-quinolyl, 4-oxo-6-quinolyl and the like. 

The phenyl group having, as substituents on the phenyl ring, one to three groups selected from the 
group consisting of a lower alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an amidino 
group, a nitro group, a lower alkylsulfonyl group and a tetrahydropyranyloxy group which may have, as 
substituents, one to four groups selected from the group consisting of a hydroxy I group, a lower 
alkoxycarbonyl group, a phenyl-lower alkoxy group, a lower alkanoyloxy-substituted lower alkyI group and a 
lower alkanoyloxy group, can be exemplified by phenyl groups each having, as substituent(s) on the phenyl 
ring, one to three groups selected from the group consisting of a Ci-s straight-chain or branched-chain 
alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an amidino group, a nitro group, a Ci -s 
straight-chain or branched-chain alkylsulfonyl group and a tetrahydropyranyloxy group which may have, as 
substituents. one to four groups selected from the group consisting of a hydroxyl group, a Ci -6 straight- 
chain or branched-chain alkoxycarbonyl group, a phenylalkoxy group having a Ci-s straight-chain or 
branched-chain alkoxy moiety, a C1-5 straight-chain or branched-chain alkyI group having one to three 
C2-6 straight-chain or branched-chain alkanoyloxy groups, and a C2-S straight-chain or branched-chain 
alkanoyloxy group, such as 2-acetyloxy phenyl. 3-acetyloxyphenyl, 4-acetyloxyphenyl, 2-formyloxyphenyl, 3- 
propionyloxyphenyl, 4-isobutyryloxyphenyl, 2-pentanoyloxyphenyl, 3-hexanoyloxyphenyl, 3,4-diacetylox- 
yphenyl. 2,5-diacetyloxyphenyl. 3,5-diacetyloxyphenyl, 2.5-diacetyloxyphenyl, 3.4.5-triaceyloxyphenyl. 4- 
hydroxysulfonyloxyphenyl, 3-hydroxysulfonyloxyphenyl, 2-hydroxysulfonyloxyphenyl. 4-cyanophenyl. 3- 
cyanophenyl, 2-cyanophenyl, 4-amidinophenyl, 3-amidinophenyl, 2-amidinophenyl, 2-nitrophenyl. 3- 
nitrophenyl. 4-nitrophenyl. 3,4-dinltrophenyl, 2,5-dinitrophenyl. 2,6-dinitrophenyl. 3.4.5-trinitrophenyl. 3,5- 
dinitro-4-acetyIoxyphenyl, 4-methylsulfonylphenyl, 2-methylsulfonylphenyl, 3-methylsulfonylphenyl. 2-ethyl- 
sulfonylphenyl, 4-lsopropylsulfonylphenyl. 4-pentylsulfonylphenyl. 4-hexylsulfonylphenyl, 3,4-dimethylsul- 
fonylphenyl, 3.4-diethylsulfonylphenyl, 2.5-dimethylsulfonylphenyl, 2,6-dimethylsulfonylphenyl, 3,4,5- 
trimethylsulfonylphenyl. 4-(2.3.4,6-tetra-o-acetyl-/9-D-glucopyranosyloxy)phenyl, 4-(/3-D-glucopyranosyloxy)- 
phenyi. 4-(2.3.4,6-tetra-o-ben2yl-/8-D-glucopyranosyloxy)phenyl and the like. 

The amino group which may have a lower alkanoyi group, can be exemplified by amino groups which 
may each have a Ci-e straight-chain or branched-chain alkanoyi group, such as amino, formylamino, 
acetylamino, propionylamino, butyrylamino. isobutyrylamlno. pentanoylamino, tertbutylcarbonylamino. pen- 
tanoylamino, hexanoylamino and the like. 

The phenyl group which may have groups selected from the group consisting of a thiazolyl group 
having, as a substituent on the thiazolyl ring, a phenyl group which may have lower alkoxy groups on the 
phenyl ring, a carboxyl group and a hydroxyl group, can be exemplified by phenyl groups which may each 
have one to three groups selected from the group consisting of a thiazolyl group having, as a substituent on 
the thiazolyl ring, a phenyl group which may have one to three Ci-s straight-chain or branched-chain 
alkoxy groups on the phenyl ring, a carboxyl group and a hydroxyl group, such as phenyl. 2-(3,4- 
dlethoxyphenyl)-4-thia20lylphenyl, [2-(4-methoxyphenyl)-4-thiazolyllphenyl, [4-(3,4.5-trimethoxyphenyl)-2- 
thiazolyl]phenyl. [5-(3-propoxyphenyl)-2-thia20lyl]phenyl. [2-(2-butoxyphenyl)-4-thiazolyl]phenyl, 2-hydroxy- 
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3- carboxy phenyl. 2-hyclroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl. 3,4-dihydroxyphenyl. 3.5-dihydrox- 
yphenyl, 2,5-dihydroxyphenyl, 2,4-dihydroxyphenyl. 2,6-dihydroxyphenyl, 3.4.5-trihydroxyphenyl, 2-carbox- 
yphenyl, 3-carboxy phenyl, 4-carboxyphenyl, 3.4-dicarboxyphenyl, 2,5-dicarboxyphenyl. 2,6-dlcarbox- 
yphenyl, 3,4,5-trlcarboxyphenyl. 3-carboxy-4-hydroxyphenyl, 3-carboxy-6-hydroxyphenyl and the like. 

As the piperidinyMower alkyi group, there can be mentioned piperidinylalkyi groups each having a Ci -s 
straight-chain or branched-chain alkyI moiety, such as (l-piperidinyl)methyl. 2-(1-piperidinyl)ethyl. 1-(1- 
piperidinyOethyl, 3-(1-piperidinyl)propyl, 4-(1-plperidinyl)butyl. 5-(2-piperidinyl)pentyI. 6-(3-piperidinyl)hexyl. 
1,1-dimethyl-2-(4-piperidinyl)ethyl. 2-methyl-3-(1-piperidinyl)propyl and the like. 

The alkoxycarbonyl group can be exemplified by. in addition to the above-mentioned lower alkoxycar- 
bonyl groups, Ci-is straight-chain or branched-chain alkoxycarbonyl groups, such as heptyloxycarbonyl, 
octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl, 
tridecyloxycarbonyl, tetradecyloxycarbonyl, pentadecyloxycarbonyl, hexadecyloxycarbonyl, heptadecylox- 
ycarbonyl. octadecyloxycarbonyl and the like. 

The amino-lower alkoxycarbonyl group which may have a lower alkyI group as a substituent, can be 
exemplified by Ci -s straight-chain or branched-chain alkoxycarbonyl groups each having an amino group 
which may have one to two Ci -6 straight-chain or branched-chain alkyI groups as substituents, such as 
aminomethoxycarbonyl, 2-aminoethoxycarbonyl, 1 -aminoethoxycarbonyl. 3-aminopropoxycarbonyl. 4- 
aminobutoxycarbonyl, 5-aminopentyloxycarbonyl, 6-aminohexyloxycarbonyl, 1 ,1 -dimethyl-2-aminoethoxycar- 
bonyl, 2-methyl-3-aminopropoxycarbonyl, methylaminomethoxycarbonyl, 1 -ethylaminoethoxycarbonyl. 2- 
propylaminoethoxycarbonyl, 3-isopropylamlnopropoxycarbonyl, 4-butylaminobutoxycarbonyl, 5-pen- 
tylaminopentyloxycarbonyl, 6-hexylaminohexyloxycarbonyl, dimethylaminomethoxycarbonyl, 2- 
dimethylaminoethoxycarbonyl, 3-dimethylaminopropoxycarbonyl, (N-ethyl-N-propylamino)methoxycarbonyl, 
2-(N-methyl-N-hexylamino)ethoxycarbonyl and the like. 

The phenyl-lower alkoxycarbonyl group can be exemplified by phenylalkoxycarbonyt groups each 
having a Ci -s straight-chain or branched-chain alkoxy moiety, such as benzyloxycarbonyl. 2-phenylethox- 
ycarbonyl, 1-phenylethoxycarbonyl, 3-phenylpropoxycarbonyl, 4-phenylbutoxycarbonyl, 1,1-dimethyl-2- 
phenylethoxycarbonyl, 5-phenylpentyloxycarbonyl, 6-phenylhexyloxycarbonyl, 2-methyl-3-phenylpropox- 
ycarbonyl and the like. 

The lower alkynyl group there can be mentioned alkynyl groups each having Ca-s straight-chain or 
branched-chain alkynyl moiety, such as ethynyl, 2-propynyl, 2-butynyl, 3-butynyl, 1 -methyl-2-propynyl, 2- 
pentynyl, 2-hexynyl and the like. 

As to the carboxy-substituted lower alkyI group, there can be mentioned carboxyalkyi groups each 
having a Ci-e straight-chain or branched-chain alky! moiety, such as carboxymethyl, 2-carboxyethyl, 1- 
carboxyethyl, 3-carboxypropyl, 4-carboxy butyl, 5-carboxypentyl, 6-carboxyhexyl, 1.1-dimethyl-2-carbox- 
yethyl. 2-methyl-3-carboxypropyl and the like. 

As to the lower alkoxycarbonyl-lower alkenyl group, there can be mentioned alkoxycarbonylalkenyl 
groups each having a Ci-e straight-chain or branched-chain alkoxy moiety and a C2-6 straight-chain or 
branched-chain alkenyl moiety, such as 2-methoxycarbonylvinyI. 3-methoxycarbonylallyl, 2-ethoxycarbonyl- 
vinyl, 4-ethoxycarbonyl-2-butenyl, 6-propoxycarbonyl-3-hexenyl, 5-isopropoxycarbonyl-1-pentenyl, 1,1- 
dimethyl-2-butoxycarbonyl-2-propenyl, 2-methyl-3-tertbutoxycarbonyl-1-propenyl, 2-penty!oxycarbonylvinyl, 

4- hexyloxycarbonyl-1-butenyl and the like. 

As to the carboxy-substituted lower alkenyl group, there can be mentioned carboxyalkenyl groups each 
having a C2-6 straight-chain or branched-chain alkenyl moiety, such as 2-carboxyvinyl, 3-carboxyallyi, 4- 
carboxy-2-butenyl, 6-carboxy-3-hexenyl, 5-carboxy-1 -pentenyl, 1 ,1 -dimethyl-2-carboxy-2-propenyl, 2- 
methyl-3-carboxy-1-propenyl,5-carboxy-4-pentenyl, 4-carboxy-1-butenyl and the like. 

The five- or six-membered saturated heterocyclic ring which R^^ and R^* as well as the adjacent 
nitrogen atom being bonded thereto may form together with or without other nitrogen atom or oxygen atom, 
can be exemplified by piperazinyl, pyrrolidinyl, morpholinyl and piperidinyl. 

The above heterocyclic ring substituted with a lower alkyI group can be exemplified by above 
heterocyclic rings each substituted with a Ci-b straight-chain or branched-chain alkyI group, such as 4- 
methylpiperazinyl, 4-ethylpiperazinyl, 3-ethylpyrrolidinyf, 2-propylpyrrolidinyl, 4-butylpiperidinyl, 3-pentyl- 
morpholino, 2-hexylpiperazinyl and the like. 

The lower alkylsulfonyloxy group which may have halogen atoms, can be exemplified by Ci -e straight- 
chain or branched-chain alkylsulfonyloxy groups which may each have one to three halogen atoms, such as 
methylsulfonyloxy. ethylsulfonyloxy, propylsulfonyloxy. isopropylsulfonyloxy, butylsulfonyloxy, tert-butylsul- 
fonyloxy, pentylsulfonyloxy, hexylsulfonyloxy, chloromethylsulfonyloxy, bromomethylsulfonyloxy, 
iodomethylsulfonyloxy, trifluoromethylsulfonyloxy, 2-fluoroethylsulfonyloxy, 2,2-difluoroethylsulfonyloxy, 
2,2,2-trifluoroethyIsuifonyloxy, 3-chloropropylsulfonyloxy, 4-chlorobutylsulfonyloxy, 3,4-dichlorobutylsul- 
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fonyloxy. 3-fluoropentylsulfonyloxy. 2.3.4-trifluoropenlylsulfonyloxy, 2.3-dichlorohexylsulfonyloxy, 6,6- 
dibromohexylsulfonyloxy and the like. 

As the lower alkoxy-substituted lower alkoxycarbonyl group, there can be mentioned Ci -g straight-chain 
or branched-chain alkoxyalkoxycarbonyl groups each having a Ci -s straight-chain or branched-chain aikoxy 
5 moiety, such as methoxymethoxycarbonyl, 3-methoxypropoxycarbonyl, ethoxymethoxycarbonyl, 4-ethox- 
ybutoxycarbonyl, 6-propoxyhexyloxycarbonyl. 5-isopropoxypentyloxycarbonyl, 1 ,1-dimethyl-2-butoxyethox- 
ycarbonyl, 2-methyl-3-tert-butoxypropoxycarbonyl, 2-pentyloxyethoxycarbonyl, hexyloxymethoxycarbonyl 
and the like. 

The phenyl group which may have one to three lower aikoxy groups as substituents on the phenyl ring, 
70 can be exemplified by phenyl groups which may each have one to three Ci -s straight-chain or branched- 
chain aikoxy groups as substituents on the phenyl ring, such as phenyl. 2-methoxyphenyl. 3-methox- 
yphenyl, 4-ethoxyphenyl, 2-ethoxyphenyl, 3-ethoxy phenyl. 4-methoxy phenyl, 4-isopropoxyphenyl, 3-butox- 
yphenyl. 4-pentyloxyphenyl, 4-hexyloxyphenyl. 3,4-dlmethoxyphenyl, 3-ethoxy-4-methoxyphenyl. 2,3- 
dimethoxyphenyl, 3,4-diethoxyphenyl, 3,5-dimethoxyphenyl. 2.5-dimethoxyphenyl, 2,6-dimethoxyphenyl. 
75 3.4,5-trimethoxyphenyl. 3,4-dipentyloxyphenyl and the like. 

The pyridyl group which may have an oxo group, can be exemplified by pyridyl groups which may 
each have an oxo group, such as pyridyl, 2-oxopyridyl, 3-oxopyridyl, 4-oxopyridyl and the like. 

The quinolyl group which may have an oxo group, can be exemplified by 2-oxoquinolyl and 4- 
oxoquinolyi. 

20 The phenyl group having, as substituent(s) on the phenyl ring, one to three groups selected from the 
group consisting of a lower alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an amidino 
group, a nitro group, a lower alkylsulfonyl group, a tetrahydropranyloxy group which may have, as 
substituent(s). one to four groups selected from the group consisting of a hydroxyl group, a lower 
alkoxycarbonyl group, a phenyl-lower aikoxy group, a hydroxyl group- or lower alkanoyloxy group- 

25 substituted lower alkyi group and a lower alkanoyloxy group, a phenyl group which may have groups 
selected from the group consisting of a thiazolyl group having, as a substituent on the thiazolyl ring, a 
phenyl group which may have lower aikoxy groups on the phenyl ring, a carboxyl group and a hydroxyl 
group, a lower alkyI group having hydroxyl groups, and a group 




0 



35 

(wherein R^' and R^^ are the same as defined above), can be exemplified by phenyl groups each having, as 
substituent(s) on the phenyl ring, one. to three groups selected from the group consisting of a Ci-e straight- 
chain or branched-chain alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an amidino group, 
a nitro group, a Ci -s straight-chain or branched-chain alkylthio group, a Ci -e straight-chain or branched- 

40 chain alkylsulfonyl group, a tetrahydropranyloxy group which may have, as substituents, one to four groups 
selected from the group consisting of a hydroxyl group, a Ci-s straight-chain or branched-chain alkoxycar- 
bonyl group, a phenylalkoxy group having a Ci-e straight-chain or branched-chain aikoxy moiety, a Ci-s 
straight-chain or branched-chain alky I group having one to three hydroxyl groups or one to three Ca-s 
straight-chain or branched-chain alkanoyloxy groups and a C2-6 straight-chain or branched-chain al- 

45 kanoyloxy group, a phenyl group which may have one to three groups selected from the group consisting of 
a thiazolyl group having, as a substituent on the thiazolyl ring, a phenyl group which may have one to three 
Ci -6 straight-chain or branched-chain aikoxy groups on the phenyl ring, a carboxyl group and a hydroxyl 
group, a Ci-e straight-chain or branched-chain alkyI group having one to three hydroxyl groups, and a 
group 

50 
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(wherein R^^ and PP, which may be the same or different, each represent a hydrogen atom or a Ci -6 
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straight-chain or branched-chain alkyi group), such as 2-methylthiophenyl, 3-methylthiophenyl, 4-methyl- 
thiophenyl, 2-ethylthiophenyl, 3-ethylthiophenyl, 4-ethylthiophenyl, 4-isopropylthiophenyl, 4-pentyl- 
thlophenyl, 4-hexylthiophenyl, 3,4-dimethylthiophenyl, 3,4-dlethylthiophenyl. 2-acetyloxyphenyl, 3-acetylox- 
yphenyl, 4-acetyloxyphenyl, 2-formyloxyphenyl, 3-propionyloxyphenyl, 4-isobutyryloxyphenyl. 2-pen- 
tanoyloxyphenyl, 3-hexanoyloxyphenyl, 3.4-diacetyloxyphenyI, 3. 5-diacetyloxy phenyl, 2.5-diacetyloxyphenyl, 
3,4.5-triacetyloxyphenyl-dimethylthiophenyl, 2,6-dimethylthiophenyl, 3.4.5-trlmethylthiophenyl. 3-phenyl- 
phenyl, 4-phenylphenyl, 2-nnethylsulfonylphenyl, 3-methylsulfonylphenyl, 4-methylsulfonylphenyl, 2-ethyIsul- 
fonylphenyl, 4-isopropylsulfony!phenyl, 4-pentylsulfonylphenyl. 4-hexylsulfGnylphenyl, 3,4-dimethylsulfonyl- 
phenyl, 2.5-dimethylsulfonylphenyl, 2,6-dimethylsulfonylphenyl, 3,4,5-trlmethylsulfonylphenyl, 2- 
amidinophenyl, 4-amidinophenyl. 3-amidinophenyl, 3-nitrophenyl. 4-hydroxysulfonyloxy phenyl, 3-hydrox- 
ysulfonyloxyphenyl, 2-hydroxysulfonyloxyphenyl. 4-(2.3.4.6-tetra-0-acetyl-;8-D-glucopyranosyloxy)phenyl, 4- 
(i9-D-glucopyranosyloxy)phenyl, 4-(2,3.4,6-tetra-0-ben2yl-i9-D-glucopyranosyloxy)phenyl, 3,5-bls- 
(dlmethylamino)phenyl, 2-nitrophenyl. 4-nitrophenyl, 3,4-dinitrophenyl, 3,4,5-trinltrophenyl. 3,5-dinitrophenyl, 
2-cyanophenyl. 4-cyanophenyl, 3-cyanophenyl. 3-{2,3-dihydroxypropyl)phenyl, 3-(2-hydroxyethyl)phenyl. 4- 
(2-hydroxy-3-carboxyphenyl)phenyl. 4-[2-(3.4-dlethoxyphenyl-4-thia20lyl]phenyl, 3-hydroxymethylphenyl. 



O 0 
HO^i EtO. II 

4 - - Phenyl, 4 - P - Phenyl 

HO EtO ^ 



and the like. 

As to the lower alkoxy-substituted lower alkyI group, there can be mentioned alkoxyalkyl groups each 
having a Ci -6 straight-chain or branched-chain alkoxy moiety and a i straight-chain or branched-chain 
alky! moiety, such as methoxymethyl, 3-methoxypropyl, ethoxymethyl, 4-ethoxybutyl. 6-propoxyhexyl. 5- 
isopropoxypentyl, 1 .1-dimethyl-2-butoxyethyl. 2-methyl-3-tert-butoxy propyl. 2-pentyloxy ethyl, hexylox- 
ymethyl and the like. 

The lower alkenyl group having halogen atoms can be exemplified by C2-G straight-chain or branched- 
chain alkenyl groups each having one to three halogen atoms, such as 2,2-dibromovinyl. 2-chlorovinyl. 1- 
fluorovinyl. 3-iodoallyl. 4,4-dichloro-2-butenyl, 4.4,3-tribromo-3-butenyl. 3-chloro-1-methylallyl. 5-bromo-2- 
pentenyl. 5,6-dif!uoro-2-hexenyf and the like. 

As the phenyl-lower alkyI group, there can be mentioned phenylalkyi groups each having a Ci-e 
straight-chain or branched-chain alkyI moiety, such as benzyl. 2-phenylethyl. 1-phenylethyl, 3-phenylpropyl, 
4-phenylbutyl. 5-phenylpentyl. 6-phenylhexyl, 1,1-dimethyl-2-phenylethyl. 2-methyl-3-phenylpropyl and the 
like. 

The compound of general formula (I) according to the present invention can be produced by. for 
example, the processes shown below. 



[Reaction ischeine-l] 



r2 

R^-C-CH-y 

I 

o 

(2) 




(wherein X, R\ and are the same as defined above; Y represents a halogen atom). 

The reaction between the compound (2) and the compound (3) can be conducted by heating in an 
appropriate solvent. The solvent can be exemplified by alcohols such as methanol, ethanol. propanol, 
butanol. 3-methoxy-l-butanol. ethyl cellosolve. methyl cellosolve and the like; aromatic hydrocarbons such 
as benzene, toluene, xylene, o-dichlorobenzene and the like; ethers such as diethyl ether, tetrahydrofuran, 
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dioxane, diglyme, monoglyme and the like; halogenated hydrocarbons such as dichloromethane. chio* 
rofonm, carbon tetrachloride and the like; polar solvents such as dimethylformamtde, dimethyl sulfoxide, 
hexamethylphosphoric triamide, acetonitrile and the like; and mixed solvents thereof. The reaction is 
conducted ordinarily at room temperature to 150*C, preferably at about room temperature to 100* C and is 
5 completed in about 1-15 hours. 

The proper amount of the compound (3) used is at least 1 mole, preferably about 1 to 1 .5 moles per 1 
mole of the compound (2). 

[Reaction scheine-2] 

70 



r2 




0 

(2) (5) 



25 



R^ 



N 



(la) 

30 



(wherein R\ R^, and Y are the same as defined above). 

The reaction between the compound (2) and the compound (4) can be conducted in an appropriate 
solvent in the presence of a basic compound. The solvent can be exemplified by lower alcohols such as 

35 methanol, ethanol, propanol and the like; ethers such as diethyl ether, tetrahydrofuran, dioxane, ethylene 
glycol monomethyl ether and the like; halogenated hydrocarbons such as dichloromethane, chloroform, 
carbon tetrachloride and the like; aromatic hydrocarbons such as benzene, toluene, xylene and the like; 
esters such as methyl acetate, ethyl acetate and the like; ketones such as acetone, methyl ethyl ketone and 
the like; polar solvents such as acetonitrile. dimethylformamide, dimethyl sulfoxide, hexamethylphosphoric 

40 triamide and the like; and mixed solvents thereof. The basic compound can be exemplified by inorganic 
bases such as sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium 
hydrogencarbonate. potassium hydrogencarbonate. sodium hydride and the like; alkali metals such as 
metallic sodium, metallic potassium and the like; alkali metal alcoholates such as sodium methylate, sodium 
ethylate and the like; and organic bases such as triethylamine, pyridine, N,N-dimethylaniline, N-methylmor- 

45 pholine. 4-methylaminopyridine. bicyclo[4,3,0]nonene-5 (DBN), 1.8-diazabicyclo[5,4,0]undecene-7 (DBU). 1- 
4-diazabicyclo[2.2,2]octane (DABCO) and the like. 

The proper amount of the compound (4) used is at least 1 mole, preferably about 1 to 1 .5 moles per 1 
mole of the compound (2). 

The reaction is conducted ordinarily at room temperature to 200 'C, preferably at room temperature to 

50 about 150* C and is completed in about 1-5 hours. 

The reaction for converting the compound (5) into the compound (la) can be conducted in an 
appropriate solvent in the presence of an ammonia water or an ammonium salt such as ammonium acetate, 
ammonium chloride, ammonium sulfate or the like. The solvent can be any of the solvents usable in the 
reaction between the compound (2) and the compound (4); besides them, there can also be mentioned 

55 alkanoic acids (e.g. acetic acid), etc. The proper amount of the ammonia water or ammonium salt used is at 
least 1 mole, preferably 1 to 5 moles per 1 mole of the compound (5). The reaction is conducted ordinarily 
at room temperature to 200 'C. preferably at about room temperature to 150'C and is completed in about 
1-5 hours. 
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[Reaction scheme-3] 




20 



>3 ' 



N 



25 



(lb) 



(wherein R\ and are the same as defined above). 

The reaction between the compound (6) and the compound (4) can be achieved by subjecting them to 
an ordinary amide bonding formation reaction. 

30 In this case, as to the carboxylic acid (4), an activated compound thereof may be used. The conditions 
used in the amide bonding formation reaction can be those used in ordinary amide bonding formation 
reactions. For example, there can be used (a) a mixed acid anhydride method, i.e. a method which 
comprises reacting a carboxylic acid (4) with an alkylhalocarboxylic acid to obtain a mixed acid anhydride 
and reacting the anhydride with a compound (6); (b) an active ester or active amide method, i.e. a method 

35 which comprises converting a carboxylic acid (4) into an active ester such as p-nltrophenyl ester, N- 
hydroxysuccinimide ester, 1 -hydroxy benzotriazole ester or the like, or into an active amide with 
benzoxazoiin-2-thion and then reacting the active ester or active amide with a compound (6); (c) a 
carbodiimide method, i.e. a method which comprises subjecting a carboxylic acid (4) and a compound (6) 
to dehydration in the presence of a dehydrating agent such as dicyclohexylcarbodiimide. carbonyl- 

40 diimidazote or the like; (d) a carboxylic acid hafide method, i.e. a method which comprises converting a 
carboxylic acid (4) into a halide and reacting the halide with a compound (6); and (e) other methods such as 
a method which comprises reacting a carboxylic acid (4) with a dehydrating agent such as acetic anhydride 
or the like to convert into a carboxylic acid anhydride and reacting the anhydride with a compound (4) or a 
method which comprises converting a carboxylic acid (4) into an ester and reacting the ester with a 

45 compound (6) at a high temperature at a high pressure. There can also be used a method which comprises 
activating a carboxylic acid (4) with a phosphorus compound such as triphenylphosphine, diethyl 
chlorophosphate or the like and reacting the reaction product with a compound (6). 

As to the alkylhalocarboxylic acid used In the mixed acid anhydride method, there can be mentioned, 
for example, methyl chloroformate, methyl bromoformate, ethyl chloroformate, ethylbromoformate and 

50 Isobutyl chloroformate. The mixed acid anhydride can be obtained by an ordinary Schotten-Baumann 
reaction and ordinarily, without being subjected to an isolation procedure, is reacted with a compound (6), 
whereby a compound (7) can be produced. The Schotten-Baumann reaction is ordinarily conducted in the 
presence of a basic compound. The basic compound is those conventionally used in the Schotten-Baumann 
reaction; and there can be mentioned organic bases such as triethylamine, trimethylamine, pyridine, 

55 dimethylaniline, N-methylmorpholine, 4-dimethylaminopyridine, DBN, DBU, DABCO and the like, and 
Inorganic bases such as potassium carbonate, sodium carbonate, potassium hydrogencarbonate, sodium 
hydrogencarbonate and the like. The reaction Is conducted at about -20 •C to lOO'C. preferably 0-50 'C. 
The reaction time is about 5 minutes to 10 hours, preferably 5 minutes to 2 hours. The reaction between the 
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thus obtained mixed acid anhydride and the compound (6) is conducted at about -20 to 150*C, 
preferably 10-50*C for about 5 minutes to 10 hours, preferably about 5 minutes to 5 hours. The mixed acid 
anhydride method needs no solvent, but is generally conducted in a solvent. The solvent can be any of 
those conventionally used in the mixed acid anhydride method, and there can be specifically mentioned, for 

5 example, halogenated hydrocarbons such as methylene chloride, chloroform, dichtoroethane and the like, 
aromatic hydrocarbons such as benzene, toluene, xylene and the like, ethers such as diethyl ether, 
diisopropyl ether, tetrahydrofuran. dimethoxyethane and the like, esters such as methyl acetate, ethyl 
acetate and the like, and aprotic polar solvents such as dimethylformamide, dimethyl sulfoxide, hexamethyl- 
phosphoric triamide and the like. In the above method, the amounts of the carboxylic acid (4), the 

70 alkylhalocarboxylic acid and the compound (6) used are ordinarily at least equimolar, but preferably the 
alkylhalocarboxyllc acid and the compound (6) are used each in an amount of 1-2 moles per 1 mole of the 
carboxylic acid (4). 

The active ester or active amide method (b), when a case of using, for example. benzoxa2olln-2- 
thionamide is mentioned, is conducted by carrying out a reaction at 0-150* C, preferably 10-100* C for 0.5- 

75 75 hours in an appropriate solvent not affecting the reaction, for example, the same solvent as used in the 
above mixed acid anhydride method, or 1-methyl-2-pyrrolidone. The amounts of the compound (6) and 
benzoxazolin-2-thionamide used are such that the latter is used in an amount of at least 1 mole, preferably 
1-2 moles per 1 mole of the former. In a case using an N-hydroxysuccinimide ester, the reaction proceeds 
advantageously by using an appropriate base, for example, the same base as used in the carboxylic acid 

20 hailde method to be described later. 

The carboxylic acid halide method (c) is conducted by reacting a carboxylic acid (4) with a halogenating 
agent to convert into a carboxylic acid halide and, after or without isolating and purifying the halide, reacting 
the halide with a compound (6). The reaction between the carboxylic acid halide and the compound (6) is 
conducted in an appropriate solvent in the presence or absence of a dehydrohalogenating agent. As to the 

25 dehydrohalogenating agent, there Is ordinarily used a basic compound, and there can be mentioned the 
basic compounds used in the above Schotten-Baumann reaction, sodium hydroxide, potassium hydroxide, 
sodium hydride, potassium hydride, alkali metal alcholates (e.g. sodium methylate, sodium ethylate), etc. 
Incidentally, it is possible to use the compound (6) in an excessive amount to utilize the compound (6) also 
as a dehydrohalogenating agent. As the solvent, there can be mentioned, for example, water, alcohols (e.g. 

30 methanol, ethanol, propanol, butanol, 3-methoxy-1-butanol, ethyl cellosolve. methyl cellosolve), pyridine, 
acetone, acetonitrile and mixed solvents thereof, in addition to the same solvents as used in the above 
Schotten-Baumann reaction. The proportions of the compound (6) and the carboxylic acid halide used are 
not particularly restricted and can be selected from a wide range, but the latter is used in an amount of 
ordinarily at least 1 mole, preferably 1-5 moles per 1 mole of the former. The reaction is conducted 

35 ordinarily at about - 30 * C to 180 * C, preferably at about 0-150 " C and is complete generally in 5 minutes to 
30 hours. The carboxylic acid halide used is produced by reacting a carboxylic acid (4) with a halogenating 
agent in the presence or absence of a solvent. The solvent can be any as long as it gives no influence on 
the reaction, and includes aromatic hydrocarbons such as benzene, toluene, xylene and the like, haloge- 
nated hydrocarbons such as chloroform, methylene chloride, carbon tetrachloride and the like, ethers such 

40 as dioxane, tetra-hydrofuran, diethyl ether and the like, dimethylformamide, dimethyl sulfoxide, etc. As the 
halogenating agent, there can be used ordinary halogenating agents capable of converting the hydroxyl 
group of carboxylic group into a halogen, and there can be mentioned, for example, thionyl chloride, oxalyl 
chloride, phosphorus oxychloride, phosphorus oxybromide, phosphorus pentachloride and phosphorus 
pentabromide. The proportions of the carboxylic acid (4) and the halogenating agent used are not 

45 particularly restricted and can be selected appropriately; however, when the reaction is conducted In a 
solventless state, the latter is used ordinarily in a large excess relative to the former and. when the reaction 
Is conducted in a solvent, the latter is used in an amount of ordinarily at least about 1 mole, preferably 2-4 
moles per 1 mole of the former. The reaction temperature and time are not partlculariy restricted, either, but 
the reaction is conducted ordinarily at about room temperature to 100'C, preferably at 50-80 for about 

50 30 minutes to 6 hours. 

The method which comprises activating a carboxylic acid (4) with a phosphorus compound such as 
triphenylphosphine. diethyl chlorophosphate, diethyl cyanophosphate or the like and then reacting the 
resulting product with a compound (6), is conducted in an appropriate solvent. The solvent can be any as 
long as it gives no influence on the reaction, and specifically includes halogenated hydrocarbons such as 

55 dichloromethane. chloroform, dichloroethane and the like, aromatic hydrocarbons such as benzene, toluene, 
xylene and the like, ethers such as diethyl ether, tetrahydrofuran, dimethoxyethane and the like, esters such 
as methyl acetate, ethyl acetate and the like, aprotic polar solvents such as dimethylformamide. dimethyl 
sulfoxide, hexamethylphosphoric triamide and the like, and so forth. In the reaction, the compound (6) per 
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se acts as a basic compound, and accordingly the reaction proceeds advantageously by using it in an 
amount larger than the stoichiometric amount; however, there may be used, as necessary, other basic 
compound, for example, an organic base (e.g. triethylamine, trimethylamine, pyridine, 
dimethylaminopyridine. DBN, DBU. DABCO) or an inorganic base (e.g. potassium carbonate, sodium 
5 carbonate, potassium hydrogencarbonate, sodium hydrogencarbonate). The reaction is conducted at about 
0-1 50 'C. preferably at about 0-100* C and is complete in about 1-30 hours. The proportions of the 
phosphorus compound and carboxylic acid (4) used relative to the compound (6) are each ordinarily at least 
about 1 mole, preferably 1-3 moles per 1 mole of the compound (6), 

The reaction for converting the compound (7) into the compound (lb) can be conducted in a solventless 
10 state or in an appropriate solvent in the presence of a sulfurizing agent such as 2.4-bis(4-methoxyphenyl)- 
1,3-dithia-2.4-dlphosphetan-2.4-disulfide (Lawesson's Reagent), phosphorus pentasulfide or the like. The 
solvent can be any of those used in the reaction between the compound (2) and the compound (4) In the 
above Reaction scheme-2. 

The proper amount of the sulfurlzing agent used Is ordinarily 0.5-2 moles, preferably 0.5-1 .5 moles per 
75 1 mole of the compound (7). 

The reaction is conducted ordinarily at 50-300 'C. preferably at about 50*C to 250 and is completed 
in about 1-7 hours. 

The compound (2) as a starting material can be produced by, for example, the method of the following 
Reaction scheme-4 or -5. 

20 

[ Reaction scheine-4 ] 



25 r2 

I Halogenation | 
R^C - CH. > R^C - CH - Y 

II I 
0 0 

30 

(8) (2) 



(wherein R^, R^ and Y are the same as defined above). 
35 The halogenation reaction for the compound (8) can be conducted In an appropriate solvent in the 

presence of a halogenating agent. The halogenating agent can be exemplified by halogen molecules (e.g. 

bromine molecules, chlorine molecules), iodine chloride, sulfuryl chloride, copper compounds (e.g. cuprous 

bromide) and N-halogenated succinimides (e.g. N-bromosuccinimide. N-chlorosuccinimide). The solvent can 

be exemplified by halogenated hydrocarbons (e.g. dichloromethane, dichloroethane, chloroform, carbon 
40 tetrachloride), fatty acids (e.g. acetic acid, propionic acid) and carbon disulfide. 

The proper amount of the halogenating agent used is ordinarily 1-10 moles, preferably 1-5 moles per 1 

mole of the compound (8). 

The reaction is conducted ordinarily at 0* C to the boiling point of the solvent used, preferably at about 

0*C to 100'C and is completed ordinarily in about 5 minutes to 20 hours. 

45 

[Reaction scheme-S] 



50 Or2 



2 



II (10) R- 
YjCCHY I 
r3'h > r3'c _ CHY 

(YCH2CO)20 H 

55 Q 

(9) (11) 

(2a) 
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(wherein and Y are the same as defined above; Yi represents a halogen atom; R^' represents the above- 
mentioned R^ other than a hydrogen atom, a lower alkyi group, a lower alkoxycarbonyl-lower alkyl group, a 
lower alkoxycarbonyl group, a carbamoyMower alkyl group, a phenyl-lower alkyl group which may have a 
lower alkoxy group as a substituent on the phenyl ring and hydroxyl groups as substituents on the lower 
5 alkyl group, a benzoyl group which may have a lower alkoxy group as a substituent on the phenyl ring, a 
phenyMower alkenyl group which may have a lower alkoxy group as a substituent on the phenyl ring, and 
an adamantyl group). 

The reaction between the compound (9) and the compound (10) or the compound (11) is generally 
called as Friedel-Crafts reaction and can be conducted in an appropriate solvent in the presence of a Lewis 

70 acid. The Lewis acid can be any one of Lewis acids generally used in said reaction, and can be exemplified 
by aluminum chloride, zinc chloride, iron chloride, tin chloride, boron tribromide, boron trifuloride and 
concentrated sulfuric acid. The solvent can be exemplified by carbon disulfide, aromatic hydrocarbons (e.g. 
nitrobenzene, chlorobenzene) and halogenated hydrocarbons (e.g. dichloromethane, dichloroethane. carbon 
tetrachloride, tetrachloroethane). The proper amount of the compound (10) or the compound (11) used is at 

75 least 1 mole, preferably 1-5 moles per 1 mole of the compound (9). The proper amount of the Lewis acid 
used Is ordinarily 2-6 moles per 1 mole of the compound (9). 

The reaction is conducted ordinarily at 0-1 20 'C. preferably at about 0-70 *C and is completed In about 
0.5-24 hours. 

The compound (3) as a starting material can be produced by. for example, the method of the following 
20 Reaction scheme-6 or -7. 

[Reaction scheme-6] 



25 

S 

R^CNH^ (13) 
- CN > R^CNHp 

I 

S 

(12) (3a) 

35 

(R^ is the same as defined above; R^ represents a lower alkyl group). 

The reaction between the compound (12) and the compound (13) can be conducted in an appropriate 
solvent in the presence of an acid. 

The solvent can be any of those used in the reaction between the compound (2) and the compound (4) 
40 in the reaction scheme 2. 

The acid can be exemplified by mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric acid 
and the like. 

The amount of the compound (13) used is ordinarily 1-5 moles, preferably 1-3 moles per 1 mole of the 
compound (12). 

45 The reaction is conducted ordinarily at room temperature to 200 'C, preferably at about room 
temperature to 150* C and is complete in about 1-15 hours. 



[Reaction scheme-?] 



50 

0 S 

55 r1 - CNH2 * R^CNHj 

(14) (3b) 
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(wherein Is the same as defined above). 

The reaction for converting the compound (14) into the compound (3b) can be conducted in an 
appropriate solvent in the presence of a sulfurizing agent. 

The solvent can be any of those used in the reaction between the compound (2) and the compound (4) 
5 in the reaction scheme 2. 

The sulfurizing agent can be exemplified by phosphorus pentasulfide and Lawesson's Reagent. 
The proper amount of the sulfurizing agent used is ordinarily 1-10 moles, preferably 1-2 moles per 1 
mole of the compound (14). 

The reaction is conducted ordinarily at room temperature to 150* C, preferably at about room 
70 temperature to 100* C and is complete in about 10 minutes to 5 hours. 

□ When in general formula (1), R^ or R^ is a 5-to 15- membered monocyclic, bicyclic or tricyclic 
heterocyclic residual group having at least one tertiary nitrogen atom, the compound (1) can be 
converted, by oxidation, into a corresponding compound where the at least one nitrogen atom of said 
heterocyclic residual group Is converted Into an oxide form (N — O), Also, when in general formula 
75 (1). R^ or R3 is a phenyl group having at least one lower alkylthio group, the phenyl group can be 

converted, by the oxidation under the same conditions, into a phenyl group having at least one lower 
alkylsulfinyl group or at least one lower alkylsulfonyl group. 

When the compound (1) has both of the above two groups (the 5- to 15-membered monocyclic, 
bicyclic or tricyclic heterocyclic residual group having at least one tertiary nitrogen atom and the 
20 phenyl group having at least one lower alkylthio group), then it Is possible that the two groups be 

oxidized simultaneously under the above oxidation conditions. The oxidation product can be easily 
separated. 

These oxidation reactions can be conducted in an appropriate solvent in the presence of an 
oxidizing agent. The solvent can be exemplified by water, organic acids (e.g. formic acid, acetic acid, 

25 trifluoroacetic acid), alcohols (e.g. methanol, ethanol), halogenated hydrocarbons (e.g. chloroform, 

dichloromethane) and mixed solvents thereof. As to the oxidizing agent, there can be mentioned, for 
example, peracids (e.g. performic acid, peracetic acid, pertrifluoroacetic acid, perbenzoic acid, m- 
chloroperbenzoic acid, o-carbonylperbenzoic acid), hydrogen peroxide, sodium metaperlodate, bich- 
romic acid, bichromates (e.g. sodium bichromate, potassium bichromate), permanganic acid and 

30 permanganates (e.g. potassium permanganate, sodium permanganate). 

The proper amount of the oxidizing agent used is ordinarily at least 1 mole, preferably 1 -2 moles 
per 1 mole of the starting material. The reaction is conducted ordinarily at 0-40*0, preferably at about 
O'C to room temperature and is completed In about 1-15 hours, 
o When In general formula (1), or R^ is a 5-to 15-membered monocyclic, bicyclic or tricyclic 

35 heterocyclic residual group having at least one N-oxide group, the heterocyclic residual group can be 

converted into a 5- to 15- membered monocyclic, bicyclic or tricyclic heterocyclic residual group 
having at least one oxo group, by a reaction in a high-boiling solvent (e.g. tetralin, diphenyl ether, 
diethylene glycol dimethyl ether or acetic anhydride), ordinarily at 1 00-250 "C, preferably at about 
100-200* C for about 1-10 hours. 

40 0 When in general formula (1). R^ or R^ is a 5-to 15-membered monocyclic, bicyclic or tricyclic 
heterocyclic residual group having at least one oxo group adjacent to the nitrogen atom of the 
heterocyclic ring, the compound (1) can be converted, by reduction. Into a corresponding compound 
where said at least one oxo group Is converted into a methylene group. 

The reduction can be conducted by, for example, catalytic hydrogenation in an appropriate 

45 solvent in the presence of a catalyst. As to the solvent, there can be mentioned, for example, water, 

acetic acid, alcohols (e.g. methanol, ethanol, Isopropanol), hydrocarbons (e.g. hexane. cyclohexane), 
ethers (e.g. diethylene glycol dimethyl ether, dioxane, tetrahydrofuran, diethyl ether), esters (e.g. ethyl 
acetate, methyl acetate), aprotic polar solvents (e.g. dimethylformamide) and mixed solvents thereof. 
As to the catalyst, there can be used, for example, palladium, palladium black, palladium-carbon, 

50 platinum, platinum oxide, copper chromite and Raney nickel. The proper amount of the catalyst used 

is generally about 0.02-1 time the weight of the starting material. Desirably, the reaction temperature 
is ordinarily about -20 'C to 100*C, preferably about 0-70*0 and the hydrogen pressure is ordinarily 
1-10 atm. The reaction is complete generally in about 0.5-20 hours. The reduction may be conducted 
by catalytic hydrogenation, but can be conducted preferably by a method using a hydride reducing 

55 agent. As the hydride reducing agent, there can be mentioned, for example, lithium aluminum hydride, 

sodium boron hydride and diborane. The amount of the hydride reducing agent used Is ordinarily at 
least 1 mole, preferably 1-15 moles per 1 mole of the starting compound. The reduction reaction is 
conducted ordinarily at about -60'C to 150*C, preferably at -30*C to 100*C for about 10 minutes to 
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10 hours, ordinarily using an appropriate solvent, for example, water, a lower alcohol (e.g. methanol, 
ethanol, Isopropanol), an ether (e.g. tetrahydrofuran, diethyl ether, diisopropyl ether, diglyme) or a 
mixture thereof. The use of an anhydrous solvent such as diethyl ether, diisopropyl ether, 
tetrahydrofuran, diglyme or the like is preferred when the reducing agent used is lithium aluminum 
hydride or diborane. 

When in the compound (1). or is a phenyl group having at least one lower alkoxy group or at 
least one lower alkoxy-substituted lower alkoxy group, the phenyl group can be converted Into a 
phenyl group having at least one hydroxyl group, by a dealkylation reaction or a dealkoxyalkylatton 
reaction. 

The dealkylation reaction is conducted by treating the compound (1) in the presence of a catalytic 
reduction catalyst (e.g. palladium-carbon, palladium black) at about 0-100*C at a hydrogen pressure 
of 1-10 atm. for about 0.5-3 hours in an appropriate solvent, for example, water, a lower alcohol (e.g. 
methanol, ethanol, isopropanol), an ether (e.g. dioxane, tetrahydrofuran). acetic acid or a mixed 
solvent thereof, or by heat-treating the compound (1) at 30-150 'C, preferably 50-120* C In a mixture 
of an acid (e.g. hydrobromic acid, hydrochloric acid) with a solvent (e.g. water, methanol, ethanol, 
isopropanol). whereby a compound (1) having a hydroxyl group as R^ or R^ can be derived. A 
compound (1) having a hydroxyl group as R' or R^ can also be obtained by hydrolysis. This 
hydrolysis is conducted in an appropriate solvent in the presence of an acid or a basic compound. As 
to the solvent, there can be mentioned, for example, water, lower alcohols (e.g. methanol, ethanol, 
isopropanol), ethers (e.g. dioxane, tetrahydrofuran), halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride), polar solvents (e.g. acetonitrile). fatty acids (e.g. acetic acid) and 
mixed solvents thereof. As to the acid, there can be mentioned, for example, mineral acids (e.g. 
hydrochloric acid, hydrobromic acid), organic acids (e.g. trifluoroacetic acid). Lewis acids (e.g. boron 
trifluoride, boron tribromide, aluminum chloride), iodides (e.g. sodium Iodide, potassium iodide) and 
mixtures between said Lewis acid and said iodide. As to the basic compound, there can be 
mentioned, for example, metal hydroxides such as sodium hydroxide, potassium hydroxide, calcium 
hydroxide and the like, the reaction proceeds favorably ordinarily at room temperature to 200 'C. 
preferably at room temperature to 150* C and is completed generally in about 0.5-50 hours. 
When in the compound (1). R^ or R^ is a phenyl group having at least one hydroxyl group, the phenyl 
group can be converted into a phenyl group having at least one lower alkoxy group or at least one 
lower alkoxy-substituted lower alkoxy group, by an alkylation reaction. The alkylation reaction can be 
conducted, for example, by reacting the compound (1) with an alkylating agent such as a dialkyi 
sulfate (e.g. dimethyl sulfate), diazomethane or a compound represented by the general formula, 

R5Y (15) 

(wherein R^ is a lower alkyi group or a lower alkoxy-substituted lower alkyi group and Y represents a 
halogen atom) in an appropriate solvent in the presence of a basic compound. The solvent can be 
exemplified by alcohols such as methanol, ethanol, propanol and the like; ethers such as diethyl ether, 
tetrahydrofuran. dioxane, ethylene glycol monomethyl ether and the like; aromatic hydrocarbons such 
as benzene, toluene, xylene and the like; esters such as methyl acetate, ethyl acetate and the like; 
ketones such as acetone, methyl ethyl ketone and the like; polar solvents such as acetonitrile, 
dimethylformamide, dimethyl sulfoxide, hexamethylphosphoric triamlde and the like; and mixed 
solvents thereof. The basic compound can be exemplified by inorganic bases such as sodium 
hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium hydrogencarbonate, 
potassium hydrogencarbonate, sodium hydride and the like; alkali metals such as metallic sodium, 
metallic potassium and the like; alkali metal alcoholates such as sodium ethylate, sodium ethylate and 
the like; and organic bases such as triethylamine, pyridine. N.N-dimethylanlHne, N-methylmorpholine. 
4-methylaminopyridine. DBN, DBU. DABCO and the like. 

The proper amount of the alkylating agent used Is at least 1 mole, preferably 1-5 moles per 1 
mole of the starting compound. 

The reaction is conducted ordinarily at 0-1 50 'C, preferably at about room temperature to 100*C 
and Is completed in about 0.5-20 hours. 

When in the compound (1), R^ or R^ is a phenyl group having at least one group selected from an 
alkoxycarbonyl group, a lower alkoxy-substituted lower alkoxycarbonyl group, a lower alkoxycarbonyl- 
substituted alkenyl group and a lower alkoxycarbonyl-lower alkyi group, or is a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having 1-2 nitrogen, oxygen or sulfur 
atoms, having at least one lower alkoxycarbonyl group, the R^ or R^ can be converted, by hydrolysis, 
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into a phenyl group having at least one group selected from a carboxy group, a carboxy-substituted 
lower alkenyl group and a carboxy-substituted lower alkyi group, or into a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having 1-2 nitrogen, oxygen or sulfur 
atoms, having at least one carboxy group. 

5 The hydrolysis reaction can be conducted under any conditions ordinarily employed in hydrolysis. 

It Is specifically conducted in the presence of a basic compound (e.g. sodium carbonate, potassium 
carbonate, sodium hydroxide, potassium hydroxide or barium hydroxide), a mineral acid (e.g. sulfuric 
acid, hydrochloric acid or nitric acid), an organic acid (e.g. acetic acid or aromatic sulfonic acid) or the 
like in a solvent such as water, alcohol (e.g. methanol, ethanol or Isopropanol). ketone (e.g. acetone or 

10 methyl ethyl ketone), ether (e.g. dioxane or ethylene glycol dimethyl ether), acetic acid or the like, or 

in a mixed solvent thereof. The reaction proceeds ordinarily at room temperature to 200 *C, preferably 
at about from room temperature to 180*C and is completed generally in about 10 minutes to 30 
hours. 

□ When in the compound (1), or Is a phenyl group having at least one amino group which may 
75 have a lower alkyI group or a lower alkanoyi group, a phenyl group having, as a substituent on the 

phenyl ring, a group of the formula 



20 



-(A)e-N 

^ 1 



wherein and R^, together with the nitrogen atom being bonded thereto, form a 5- to 6-membered 
saturated heterocyclic ring having a secondary nitrogen atom, or a 5- to 15-membered monocyclic, 
25 bicyclic or tricyclic heterocyclic residual group having at least one secondary nitrogen atom, then the 

R^ or R3 can be converted, by an alkyiation reaction, into a phenyl group which has at least one 
amino group having 1-2 lower alkyI groups or having a lower alky I group and a lower alkanoyi group, 
a phenyl group having, as a substituent on the phenyl ring, a group of the formula 



30 



35 wherein R^ and R\ together with the nitrogen atom being bonded thereto, form a 5- to 6-membered 

saturated heterocyclic ring having a nitrogen atom to which a lower alkyl group is bonded, or a 5- to 
1 5-membered monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one nitrogen 
atom having a tower alkyl group as a substituent thereon. When the compound (1) has both of the 
above two groups (the phenyl group having at least one amino group, the 5- to 15-membered 

40 monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one secondary nitrogen 

atom, or the amino-lower alkyl group), it is possible that the two groups be alkylated simultaneously, 
and the alkyiation product can be separated easily. 

The alkyiation reaction Is conducted by reacting the compound (1) with a compound represented 
by the general formula 



45 



R^Y (15) 



(wherein R^ and Y are the same as defined above) in an appropriate inert solvent in the presence of a 
dehydrohalogenating agent. 

50 The inert solvent can be exemplified by halogenated hydrocarbons such as dichloromethane, 

chloroform and the like; ethers such as tetrahydrofuran. diethyl ether and the like; aromatic hydrocar- 
bons such as benzene, toluene, xylene and the like; esters such as methyl acetate, ethyl acetate and 
the like: and polar solvents such as dimethylformamide, dimethyl sulfoxide, hexamethylphosphoric 
triamide, acetonitrile, acetone, acetic acid, pyridine, water and the like. As the dehydrohalogenating 

55 agent, there can be mentioned, for example, organic bases such as triethylamine, trimethylamine, 

pyridine, dimethylaniline, N-methylmorpholine, 4-dimethylaminopyridine, 4-(1-pyrrolidinyl)pyridine. 1,5- 
dia2abicyclo[4.3,0]nonene-5 (DBN), 1,8-diazabicyclo(5,4,0]undecene-7 (DBU), 1,4-diazabicyclo[2,2,2]- 
octane (DABCO), sodium acetate and the like, as well as inorganic bases such as sodium hydride. 
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10 



potassium carbonate, sodium carbonate, potassium hydrogencarbonate, sodium hydrogencarbonate, 
potassium hydroxide, sodium hydroxide and the like. The proper amount of the compound (15) used 
is ordinarily at least 1 mole, preferably 1-3 moles per 1 mole of the starting material. The reaction is 
conducted ordinarily at about -20*C to 150*C. preferably at 0-100*C and is completed in about 5 
minutes to 15 hours. 

□ When in the compound (1), or is a phenyl group having at least one amino group which may 
have a lower alky! group, a phenyl group having at least one hydroxyl group, a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one secondary nitrogen 
atom, a phenyl group having, as a substituent on the phenyl ring, a group of the formula 

r8 

75 

wherein R^ and R^ , together with the nitrogen atom being bonded thereto, form a 5- to 6-membered 
saturated heterocyclic ring having a secondary nitrogen atom, or a phenyl group having at least one 
tetrahydropyranyloxy group having, as a substituent, at least one group selected from a hydroxyl 
group and a hydroxyl group-substituted lower alkyl group, the R^ or R^ can be converted, by a lower 
20 alkanoylation reaction, into a phenyl group having at least one amino group which has a lower 

alkanoyi group or has a lower alkanoyi group and a lower alkyl group, a phenyl group having at least 
one alkanoyloxy group, a 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual 
group having at least one nitrogen atom having a lower alkanoyi group as a substituent thereon, a 
phenyl group having, as a substituent on the phenyl ring, a group of the formula 



25 



30 



-{A)«-N. 



.r8 
r9 



wherein R^ and R^, together with the nitrogen atom being bonded thereto, form a 5- to 6-membered 
saturated heterocyclic ring having a nitrogen atom to which a lower alkanoyi group is bonded, or a 
phenyl group having at least one tetrahydropyranyloxy group having, as a substituent, at least one 
group selected from a lower alkanoyloxy group and a lower alkanoyloxy group-substituted lower alkyl 

35 group. In the above reaction, when the compound (1) has the above three groups (the phenyl group 

having at least one amino group which may have a lower alkyl group, the phenyl group having at least 
one hydroxyl group and the 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual 
group having at least one secondary nitrogen atom), it is possible that all of the three groups be 
alkanoylated simultaneously, and the alkanoylation product can be separated easily. 

40 The alkanoylation reaction is conducted by reacting the compound (1) with an alkanoylating agent, 

for example, a compound represented by the general formula, 

R^Y (16) 

45 or 

(R^)20 (17) 

(wherein R^ represents a lower alkanoyi group and Y is the same as above) In a solventless state or 
50 in an appropriate solvent in the presence or absence, preferably the presence of a basic compound. 

As to the appropriate solvent, there can be used, for example, the above-mentioned aromatic 
hydrocarbons, lower alcohols (e.g. methanol, ethanol, propanol), DMF, DMSO, halogenated hydrocar- 
bons (e.g. chloroform, methylene chloride), acetone and pyridine. The basic compound can be 
exemplified by tertiary amines (e.g. triethylamine, pyridine), sodium hydroxide, potassium hydroxide 
55 and sodium hydride. The proper amount of the tower alkanoylation agent used is at least 1 mole. 

preferably 1-10 moles per 1 mole of the starting material. The reaction Is conducted ordinarily at room 
temperature to 200 'C, preferably at room temperature to 150'C and is completed in about 0.5-15 
hours. 
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When in the compound (1), or is a 5- to 15-membered monocyclic, bicycllc or tricyclic 
heterocyclic residual group having at least one secondary nitrogen atom, the or R^ can be 
converted into a 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual group 
having at least one nitrogen atom having a benzoyl group as a substituent thereon, by reacting the 
compound (1) with a compound represented by the general formula, 

R^Y (18) 

(wherein R' represents a benzoyl group and Y represents a halogen atom). 

The reaction can be conducted under the same conditions as employed In the above alkylation 
reaction. 

When in the compound (1). R^ or R^ is a phenyl group having at least one carboxy group or a 5- to 
15-membered monocyclic, bicyclic or tricyclic heterocyclic residual group having 1-2 hetero atoms 
selected from a nitrogen atom, an oxygen atom and a sulfur atom, having at least one carboxy group, 
the R^ or R^ can be converted, by an esterification reaction, into a phenyl group having at least one 
alkoxycarbonyl group or at least one phenyl-lower alkoxycarbonyl group, or a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having 1-2 hetero atoms selected from a 
nitrogen atom, an oxygen atom and a sulfur atom, having at least one lower alkoxycarbonyl group. 

The esterification reaction can be conducted by reacting the compound (1) with an alcohol such 
as methyl alcohol, ethyl alcohol, isopropyl alcohol, benzyl alcohol or the like, in the presence of a 
mineral acid (e.g. hydrochloric acid, sulfuric acid) and a halogenating agent (e.g. thionyl chloride, 
phosphorus oxychloride. phosphorus pentachloride. phosphorus trichloride) ordinarily at 0-1 50 "C. 
preferably at 50-1 00 for about 1-10 hours. 

When in the compound (1), R^ or R^ Is a phenyl group having a hydroxy! group and an amino group, 
the hydroxyl group and the amino group being adjacent to each other, the compound (1) can be 
converted into a compound (1) where R^ or R^ is benzoxazol-2-one, by reacting the former compound 
(1) with phosgene in an appropriate solvent in the presence of a basic compound. The basic 
compound and the solvent can each be any of those used in the reaction between the compound (2) 
and the compound (4) in the Reaction scheme-2. 

The reaction is conducted ordinarily at 0-1 00 'C, preferably at about 0-70 and Is complete in 
about 1-5 hours. 

A compound (1) where R^ or R^ is a phenyl group having at least one amide group which may have a 
lower alkyi group as a substituent, can be obtained by reacting a compound (1) where R^ or R3 is a 
phenyl group which may have at least one carboxy group, with an amine which may have a lower 
alkyI group as a substituent, under the same conditions as employed in the amide bonding formation 
reaction in the reaction scheme 3. 

A compound (1) where R^ or R^ is a benzoyl group which may have a lower alkoxy group as a 
substituent on the phenyl ring, when reduced by the same reduction using a hydride reducing agent 
as employed for the compound where R^ or R^ Is a 5- to 15-membered monocyclic, bicycllc or 
tricyclic heterocyclic residual group having at least one oxo group adjacent to the nitrogen atom of the 
heterocyclic ring, can be converted into a compound (1) where R^ or R^ is a phenyl-lower alkyI group 
which may have a lower alkoxy group as a substituent on the phenyl ring and which has a hydroxyl 
group as a substituent on the lower alkyI group. 

A compound (1) where R^ or R^ is a benzyl group which may have a lower alkoxy group as a 
substituent on the phenyl ring, when oxidized under the same conditions as employed for the 
compound where R' or R^ is a 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic 
residual group having at least one tertiary nitrogen atom, except that the reaction temperature is 
changed to ordinarily room temperature to 200 "C, preferably room temperature to 150"C, can be 
converted into a compound (1) where R^ or R^ is a benzoyl group which may have a lower alkoxy 
group as a substituent on the phenyl ring. 
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[Reaction scheme-8] 

5 



70 



75 




(ic) (Id) 

20 [wherein R\ R^, Rs, and X are the same as defined above: R^° represents an alkoxy group, a tri-lower 
alkyi group-substituted silyloxy group, a lower alkyi group, a hydroxy! group, a lower alkenyloxy group, a 
lower alkylthio group, a phenyl group which may have a group selected from the group consisting of a 
thiazolyl group which may have, as a substltuent on the thiazolyl group, a phenyl group which may have a 
lower alkoxy group on the phenyl ring, a carboxy group and a hydroxyl group, a lower alkylsulfinyl group, a 

25 lower alkylsulfonyl group, a halogen atom, a nitro group, a group of the formula. 



(wherein A, l^, and R^ are the same as above), a lower alkanoyl group, a lower alkanoyloxy group, an 
alkoxycarbonyl group, a cyano group, a tetrahydropyranyloxy group which may have 1-4 substituents 

35 selected from the group consisting of a hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower 
alkoxy group, a hydroxyl group- or lower alkanoyloxy group-substituted lower alkyi group and a lower 
alkanoyloxy group, an amidino group, a hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower 
alkoxy group, a carboxy-substituted lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower 
alkoxy group, a lower alkyi group having hydroxyl groups, a lower alkenyl group, an aminothiocarbonyloxy 

40 group which may have a lower alkyi group as a substltuent, an aminocarbonylthio group which may have a 
lower alkyi group as a substltuent, a lower alkanoyl-substituted lower alkyi group, a carboxy group, an 
amino-lower alkoxycarbonyl group which may have a lower alkyi group as a substltuent. a group of the 
formula, 

45 

^or2i 

|1^0r22 

o 

50 

(R2^ and R^^^ which may be the same or different, each represent a hydrogen atom or a lower alkyi group), 
a phenyl-lower alkoxycarbonyl group, a cycloalkyi group, a lower alkynyl group, a lower alkoxycarbonyl- 
substituted lower alkyi group, a carboxy-substituted alkyi group, a lower alkoxycarbonyl-substituted lower 
55 alkenyl group, a carboxy-substituted lower alkenyl group, an amino-lower alkoxy group which may have a 
lower alkyi group as a substltuent. an amino-lower alkoxy-substituted lower alkyi group which may have a 
lower alkyi group as a substltuent, an amino-lower alkoxycarbonyl-substituted lower alkyi group which may 
have a lower alkyi group as a substituent, a lower alkylsulfonyloxy group which may have a halogen atom. 
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or a lower alkoxy-substituted lower alkoxycarbonyl group) m and m* are each represent 0 or an integer of 1- 
3.) 

The reaction between the compound (1c) and the compound (19) can be conducted by, for example, 
0 a method (Mannich reaction) wherein the compound (1c) Is reacted with 

5 

(19) 

70 

(R^ and are the same as defined above) and formaldehyde, or 

® a method wherein the compound (1c) Is reacted with a compound (20), 



^5 R5 

CH2(N )2 (20). 



20 The method ® is conducted by reacting the compound (1c), the compound (19) and formaldehyde in 
an appropriate solvent in the presence or absence of an acid. The solvent can be any of those ordinarily 
used in the Mannich reaction, and can be exemplified by water, alcohols (e.g. methanol, ethanol, 
Isopropanol), alkanoic acids (e.g. acetic acid, propionic acid), acid anhydrides (e.g. acetic anhydride), plar 
solvents (e.g. acetone, dimethylformamide) and mixed solvents thereof. The acid can be exemplified by 

25 mineral acids (e.g. hydrochloric acid, hydrobromic acid) and organic acids (e.g. acetic acid). As the 
formaldehyde, there are ordinarily used an aqueous solution containing 20-40% by weight of formaldehyde, 
a formaldehyde trimer, a formaldehyde polymer (paraformaldehyde), etc. The proper amount of the 
compound (19) used is ordinarily at least 1 mofe, preferably 1-5 moles per 1 mole of the compound (1c). 
The proper amount of formaldehyde used is at least 1 mole per 1 mole of the compound (1c) and ordinarily 

30 a large excess relative to the compound (1c), The reaction proceeds ordinarily at 0-200 "C. preferably at 
about room temperature to 150* C and is completed in about 0.5-10 hours. 

The method (g) is conducted by carrying out the reaction in the presence of an acid in an appropriate 
solvent or without solvent. The acid can be exemplifed by mineral acids (e.g. hydrochloric acid, 
hydrobromic acid, sulfuric acid) and organic acids (e.g. acetic acid, acetic anhydride), preferably acetic 

35 anhydride. The solvent can be any of those used in the method (3) . The proper amount of the compound " 
(20) used is ordinarily at least 1 mole, preferably 1-5 moles per 1 mole of the compound (1c). The reaction 
is conducted ordinarily at 0-1 50 'C, preferably at about room temperature to 100*C and is completed in 
about 0.5-5 hours. 

In said reaction, when represents a group of the formula. 

40 



45 




there may also be formed, in some cases, a reaction product between the group of R* in compound (lc) 
50 with compound (19) or the compound (20), and such product, can easily be separated from the reaction 
mixture. 



55 
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[Reaction scheine-9] 



70 



75 




(IC) (Id') 

20 

(wherein R^, R3, rs, r9, rio, m, m* and X are the same as defined above). 

The reaction for converting the compound (1c') into a compound (Id*) can be conducted under the 
same conditions as employed in the reaction for convering the compound (1c) into a compound (Id) in the 
Reaction scheme-8. 
25 In said reaction, when R^ represents a group of the formula, 



30 




35 there may also be formed, in some cases, a reaction product of the group of R^ in compound (Ic") with 
compound (19) or the compound (20), and such product, can easily be separated from the reaction mixture. 

[Reaction scheme-lO] 

40 



45 



50 




(le) (If) 
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70 




^R^ (19) 



COOH 




IS 



(le-) 



(If) 



(wherein H\ R^, R3, R^.R^o. and X are the same as defined above: n represents 0 or an integer of 1-4). 

The reaction between the compound (1e) and the compouTjd (19) and the reaction between the 
compound (le') and the compound (19) can be conducted under the same conditions as employed in the 
20 reaction between the compound (6) and the compound (4) in the Reaction scheme-3. 



25 



[Reaction scheme-11) 



30 



35 




CON 




(If) 



(ig) 



40 



45 



50 




CONv 




55 



(If) 



(ig') 



(wherein R\ R^, R^, Rs. R^, R^o, n and X are the same as defined above). 

The reaction for converting the compound (If) into a compound (Ig) and the reaction for converting the 
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compound (If) into a compound (1g*) can be conducted under the same conditions as employed in the 
above-mentioned reduction reaction for the compound (1) where or Is a 5- to 15- membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one oxo group adjacent to the 
nitrogen atom of the heterocyclic ring. 

5 

[Reaction scheme-12] 



10 



15 



20 



25 



30 



35 




40 

(wherein R\ R^, R^, R^, Ri°, X and n are the same as defined above; represents a halogen atom or a 
lower alkylsulfonyloxy group which may have a halogen atom). 

The reaction between the compound (1h) and the compound (19) and the reaction between the 
compound (1h') and the compound (19) are conducted in an appropriate inert solvent in the presence or 

45 absence of a basic compound. The inert solvent can be exemplified by halogenated hydrocarbons such as 
dichloromethane, chloroform and the like; ethers such as tetrahydrofuran, diethyl ether and the like; 
aromatic hydrocarbons such as benzene, toluene, xylene and the like; esters such as methyl acetate, ethyl 
acetate and the like; and polar solvents such as dimethylformamide, dimethyl sulfoxide, hexamethyl- 
phosphoric triamide, acetonitrile, acetone, acetic acid, pyridine, water and the like. As to the basic 

60 compound, there can be mentioned, for example, organic bases such as triethylamine, trimethylamine, 
pyridine, dimethylaniline, N-methylmorpholine, 4-dimethylaminopyridine, 4-(1-pyrrolidinyl)pyridine, 1,5- 
diazabicyclo[4.3.0]nonene-5 (DBN), 1 ,8-diazabicyclo[5,4,0]undecene-7 (DBU). 1 ,4-dia2abicyclo{2.2,2]octane 
(DABCO).. sodium acetate and the like; and inorganic bases such as sodium hydride, potassium carbonate, 
sodium carbonate, potassium hydrogencarbonate, sodium hydrogencarbonate, potassium hydroxide, sodium 

55 hydroxide and the like. The proper amount of the compound (19) used is ordinarily at least 1 mole, 
preferably 1-3 moles per 1 mole of the compound (1h) or the compound (1h'). The reaction is conducted 
ordinarily at about -20 'C to 180* C. preferably at 0-1 50 'C and is completed In about 5 minutes to 15 
hours. The reaction proceeds favorably when a catalyst such as copper powder or the like is added. 
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[Reaction scheine-13] 



R'°*-ri X NH,NH, 



75 



0 

(Ij) (Ik) 



(wherein and X are the same as defined above; R^°^ and R^^ each represent a lower alkoxycarbonyl 
group). 

The reaction between the compound (ij) and the compound (21) is conducted in an appropriate solvent 
20 In a sealed tube. The solvent can be any of those used in the reaction between the compound (2) and the 
compound (3) in the Reaction scheme-1. The proper amount of the compound (21) used is at least 1 mole 
per 1 mole of the compound (Ij) and is ordinarily a large excess relative to the compound (Ij). The reaction 
is conducted ordinarily at 50-200 • C. preferably at about 50-150* C and is completed in about 10-50 hours. 



25 



30 



35 



40 



45 



50 



55 
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[Reaction scheme-14) 




(!£') (Im') 

(wherein R\ R^, R3, R^, R^, R'o, X, n and Y are the sanne as defined above; A* represents a lower alkylene 
group). 

The reaction between the compound (H) and the compound (19) and the reaction between the 
compound (11') and the compound (19) are conducted in an appropriate inert solvent in the presence of a 
dehydrohalogenating agent. The inert solvent can be exemplified by halogenated hydrocarbons such as 
dichloromethane, chloroform and the like; ethers such as tetrahydrofuran, diethyl ether and the like; 
aromatic hydrocarbons such as benzene, toluene, xylene and the like; esters such as methyl acetate, ethyl 
acetate and the like; polar solvents such as dimethylformamide. dimethyl sulfoxide, hexamethylphosphoric 
triamide, acetonltrile, acetone, acetic acid, pyridine, water and the like; and mixed solvents thereof. As to the 
dehydrohalogenating agent, there can be mentioned, for example, organic bases such as triethylamine, 
trimethylamine. pyridine, dimethylaniline, N-methylmorpholine, 4-dimethylaminopyridine, 4-(1-pyrrolidinyl)- 
pyridine, 1,5-diazabicyclo[4,3,0]nonene-5 (DBN). 1.8-dia2ablcyclo[5,4.0]undecene-7 (DBU), 1 ,4-dla2abicyclo- 
[2,2,2]octane (DABCO). sodium acetate and the like; and inorganic bases such as sodium hydride, 
potassium carbonate, sodium carbonate, potassium hydrogencarbonate, sodium hydrogencarbonate, potas- 
sium hydroxide, sodium hydroxide and the like. The proper amount of the compound (19) used is ordinarily 
at least 1 mole, preferably 1-3 moles per 1 mole of the compound (11) or the compound (1 X'). The reaction 
is conducted ordinarily at about -20 *C to 150*C. preferably at 0-100*C and is completed In about 5 
minutes to 20 hours. 
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[Reaction scheme-15] 



70 




(In) (lo) 




(IP') 

45 (wherein R\R2, X and Y are the same as defined above; R'^ represents a phenyl group which may have a 
lower alkoxy group as a substi'tuent on the phenyl ring). 

The reaction between the compound (1n) and the compound (22) and the reaction between the 
compound (1n') and the compound (22) can be conducted in an appropriate solvent generally at -70 'C to 
room temperature, preferably at about -30 'C to room temperature for 1-6 hours. The solvent can be 

50 exemplified by ethers such as diethyl ether, dioxane. tetrahydrofuran and the like; aromatic hydrocarbons 
such as benzene, toluene and the like; and saturated hydrocarbons such as hexane, heptane, pentane, 
cyclohexane and the like. The proper amount of the compound (22) used is at least 1 mole, preferably 1-2 
moles per 1 mole of the compound (In) or the compound (In'). The reaction for converting the compound 
(1o) into a compound (1p) and the reaction for converting the compound (lo*) into a compound (1p') are 

55 conducted in an appropriate solvent in the presence of an oxidizing agent. The oxidizing agent can be 
exemplified by DDQ. pyridinium chromates (e.g. pyridinium chlorochromate, pyridinium dichlorochromate), 
dimethyl sulfoxide-oxalyl chloride, bichromic acid, bichromates (e.g. sodium bichromate, potassium bichro- 
mate), permanganic acid, and permanganates (e.g. potassium permanganate, sodium permanganate). The 
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solvent can be exemplified by water; organic acids such as formic acid, acetic acid, trifluoroacetic acid and 
the like; alcohols such as methanol, ethanol and the like; halogenated hydrocarbons such as chloroform, 
dichloromethane and the like; ethers such as tetrahydrofuran, diethyl ether, dioxane and the like; dimethyl 
sulfoxide; dimethylfonmamide; and mixed solvents thereof. Desirably, the oxidizing agent is ordinarily used 
5 in a large excess relative to the starting material. The reaction is conducted ordinarily at about 0-150*, 
preferably at about 0-1 00 •C and is completed in about 1-7 hours. 



[Reaction scheme-16] 

10 




(In') (iq') 

35 (wherein R\ R^, and X are the same as defined above; R^^, R'* and R^^ are each represents a phenyl 
group or a lower alky I group; R^^ represents a phenyi-lower alky I group which may have a lower alky I group 
as a substituent on the phenyl ring). 

The reaction between the compound (in) and the compound (23) and the reaction between the 
compound (in') and the compound (23) are each a so-called Witting reaction. The reaction is conducted in 

40 a solvent in the presence of a basic compound. The basic compound can be exemplified by inorganic 
bases such as metallic sodium, metallic potassium, sodium hydride, sodium amide, sodium hydroxide, 
potassium hydroxide, sodium carbonate, potassium carbonate, sodium hydrogencarbonate and the like; 
metal alcoholates such as potassium ter-butoxide, sodium methylate. sodium ethylate and the like; lithium 
salts such as methylltthium, n-butyllithlum. phenyllithium and the like; and organic bases such as pyridine, 

45 piperidine, quinoline, triethylamine. N.N-dimethylaniline and the like. The solvent can be any as long as it 
gives no adverse effect to the reaction, and there can be mentioned, for example, ethers (e.g. diethyl ether, 
dioxane, tetrahydrofuran, monoglyme, diglyme), armatic hydrocarbons (e.g. benzene, toluene, xylene), 
aliphatic hydrocarbons (e.g. n-hexane, pentane, heptane, cyclohexane), amines (e.g. pyridine, N,N- 
dimethylaniline) and aprotic polar solvents (e.g. dimethylformamlde. dimethyl sulfoxide, hexamethyl- 

50 phosphoric triamide). The proper amount of the compound (23) used is ordinarily at least about 1 mole, 
preferably about 1-5 moles per 1 mole of the compound (In) or the compound (in'). The proper reaction 
temperature is ordinarily about -70 'C to 150*C, preferably about -50 to 120*C. The reaction is 
complete generally in about 0.5-15 hours. 

55 
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[Reaction scheine-17] 



10 



15 




20 (25) (ir) 

(wherein A', Y, H\ and X are the same as defined above; Vrepresents a halogen atom; R'^ represents a 
piperazinyl group which may have a lower alkyi group as a substituent on the piperazine ring). 
25 The reaction between the compound (24) and the compound (3) can be conducted under the same 
conditions as employed for the reaction between the compound (2) and the compound (3) in the above 
Reaction scheme-1. The reaction between the compound (25) and the compound (26) can be conducted 
under the same conditions as employed for the reaction between the compound (11*) and the compound 
(19) in the above Reaction scheme-14. 

30 



[Reaction scheme-18] 




45 (wherein R\ R^ and X are the same as defined above; R^^ and R2° are each the same or different, and are 
each represents a hydrogen atom or a lower alkyI group). 

The reaction between the compound (1s) and the compound (30) can be conducted by, for example, 
<D a method wherein the compound (is) is reacted with 



50 

r20>^« (30) 

55 

(R^3 and are the same as defined above) and formaldehyde (i.e., Mannich reaction), or 
(D a method wherein the compound (Is) is reacted with 
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>19 



CHjN (N; 



>20 



)2 (31) 



(R^3 are R^^ are the same as defined above). 

The method (1) is conducted by reacting the compound (Is), the compound (30) and formaldehyde In 
an appropriate solvent in the presence or absence of an acid. The solvent can be any of those ordinarily 

70 used in the Mannich reaction, and can be exemplified by water, alcohols (e.g. methanol, ethanol, 
isopropanol), alkanoic acids (e.g. acetic acid, propionic acid), acid anhydrides (e.g. acetic anhydride), polar 
solvents (e.g. acetone, dimethylformamide) and mixed solvents thereof. The acid can be examplified by 
mineral acids (e.g. hydrochloric acid, hydrobromic acid) and organic acids (e.g. acetic acid). As the 
formaldehyde, there are ordinarily used an aqueous solution containing 20-40% by weight of formaldehyde, 

75 a formaldehyde trimer, a formaldehyde polymer (paraformaldehyde), etc. The proper amount of the 
compound (30) used is ordinarily at least 1 mole, preferably 1-5 moles per 1 mole of the compound (Is). 
The proper amount of formaldehyde used is at least 1 mole per 1 mole of the compound (1s) and ordinarily 
a large excess amount relative to the compound (Is). The reaction proceeds ordinarily at 0-200 'C, 
preferably at about room temperature to 150* C and is complete in about 0.5-10 hours. 

20 The method @ is conducted by carrying out the reaction in the presence of an acid in an appropriate 
solvent or without solvent. The acid can be exemplified by mineral acids (e.g. hydrochloric acid, 
hydrobromic acid, sulfuric acid) and organic acids (e.g. acetic acid, acetic anhydride). Acetic anhydride is 
preferred. The solvent can be any of those used in the method ®. The proper amount of the compound 
(31) used is ordinarily at least 1 mole, preferably 1-5 moles per 1 mole of the compound (Is). The reaction 

25 Is conducted ordinarily at 0-150* C, preferably at about room temperature to 100* C and is complete In 
about 0.5-5 hours. 

□ When in general formula (1), or R^ is a phenyl group having at least one nitro group as a 
substituent on the phenyl ring, then R' or R^ can be converted, by reduction, into a phenyl group 
having at least one amino group as a substituent on the phenyl ring. The reduction reaction can be 

30 conducted under the same conditions as employed in the above-mentioned catalytic reduction 

reaction for the oxo group adjacent to the nitrogen atom of the heterocyclic ring. The reduction 
reaction can also be conducted by using a reducing agent such as mentioned below. As to the 
reducing agent, there can be mentioned, for example, a mixture of iron, zinc, tin or stannous chloride 
with an acid (e.g. acetic acid, hydrochloric acid, sulfuric acid), or a mixture of iron, ferrous sulfate, zinc 

35 or tin with an alkali metal hydroxide (e.g. sodium hydroxide), a sulfide (ammonium sulfide), ammonia 

water, or an ammonium salt (e.g. ammonium chloride). The inert solvent can be exemplified by water, 
acetic acid, methanol, ethanol and dioxane. The conditions of the reduction reaction can be suitably 
selected depending upon the type of the reducing agent used. For example, when the reducing agent 
is a mixture of stannous chloride with hydrochloric acid, the reaction can be advantageously 

40 conducted at about 0*C to room temperature for about 0.5-10 hours. The amount of the reducing 

agent used is at least 1 mole, ordinarily 1-10 moles per 1 mole of the starting material, 
o When in the compound (1). R^ or R^ Is a phenyl group having at least one hydroxyl group as a 
substituent on the phenyl ring, then R^ or R^ can be converted, by reaction with a tetrahydrofuran 
derivative (27), having at least one hydroxyl group as substituent(s). into a. phenyl group having at 

45 least one substituted- or unsubstituted-tetrahydropyranybxy group as the substituent on the phenyl 

ring. The reaction can be conducted in an appropriate solvent (e.g. tetrahydrofuran, diethyl ether, 
dioxane) in the presence of a phosphorus compound (e.g. triphenylphosphlne) and an azo compound 
(e.g. diethyl azocarboxylate) ordinarily at 0-1 00 'C, preferably at about 0-70 for about 1-20 hours. 
The compound (27) is desirably used in an amount of at least 1 mole, preferably 1-2 moles per 1 

50 mole of the strating material. 

o When in the compound (1), R^ or R^ Is a phenyl group having, as substituent(s) on the phenyl ring, at 
least one tetrahydropyranyloxy group having at least one lower alkanoyloxy group, then R^ or R^ can 
be converted, by hydrolysis, Into a phenyl group having, as substltuent(s) on the phenyl ring, at least 
one tetrahydropyranyloxy group having at least one hydroxyl group. The hydrolysis reaction can be 

55 conducted In an appropriate solvent in the presence of a basic compound. The basic compound can 

be exemplified by sodium carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide, 
barium hydroxide and alkali metal alcoholates (e.g. sodium methylate. sodium ethylate). The solvent 
can be exemplified by water; alcohols such as methanol, ethanol, isopropanol and the like; ethers 
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such as tetrahydrofuran, dioxane. dimethoxyethane and the like; halogenated hydrocarbons such as 
chloroform, dichloromethane. carbon tetrachloride and the like; dimethylformamide. dimethyl sulfoxide, 
hexamethylphosphoric triannide and mixed solvents thereof. The above reaction proceeds ordinarily at 
about 0-200 'C. preferably at about room temperature to 150*C and is complete generally in about 
5 0.5-15 hours. 

□ When in the compound (1), or R3 is a phenyl group having at least one hydroxyl group as a 
substituent on the phenyl ring, then R' or R^ can be converted, by reaction with a compound of the 
formula (28). 

10 YSO3H (28) 

(Y is the same as defined above), into a phenyl group having at least one hydroxysulfonyloxy group 
as a substituent on the phenyl ring. The reaction can be conducted under the same conditions as 
employed in the reaction between the compound (11) and the compound (19) in the Reaction 
75 scheme-14. Preferably, the amount of the compound (28) used is ordinarily in a large excess amount 

relative to the starting material. 

□ When in the compound (1), R^ or R^ is a phenyl group having at least one hydroxyl as a substituent 
on the phenyl ring, then R^ or R3. can be converted, by reaction with a compound of the formula (29). 

20 R^^Y (29) 

(R^s represents a lower alkoxycarbonyl-substituted lower alkyi group, a lower alkenyl group or a 
thiocarbamoyi group which may have a lower alkyI group as a substituent; and Y is the same as 
defined above) or with a compound of the formula (30), 

25 

(R2SS02)2 0 (30) 

(R25 represents a lower alkyI group which may have halogen atoms), into a phenyl group having, on 
the phenyl ring, at least one substituent selected from a group of the formula. -OR^^ (R^^ is the same 
30 as defined above) and a group of the formula. R^^SOa" (R^^ is the same as defined above). The 

reaction can be conducted under the same conditions as employed in the reaction of the compound 
(1 1) with the compound (19) in the Reaction scheme-14. 

□ When in the compound (1), R^ or R^ is a phenyl group having at least one lower alkenyloxy group as 
a substituent on the phenyl ring, then R' or R^ can be converted, by the Claisen rearrangement, into a 

35 phenyl group having, on the phenyl ring, at least two substituents selected from a hydroxyl group and 

a lower alkenyl group. The reaction can be conducted by heating in an appropriate solvent. The 
solvent can be exemplified by one having high-boiling point such as dimethylformamide, 
tetrahydronaphthalene, o-dichlorobenzene, N,N-dimethylaniline. N.N-diethylaniline and diphenyl ether. 
The reaction is conducted ordinarily at 1 00-250 'C, preferably at 1 50-250 and is completed in 

40 about 1-30 hours. 

□ When in the compound (1), R^ or R^ is a phenyl group having, as substituent(s) on the phenyl ring, a 
thiocarbamoyloxy group which may have a lower alkyI group, then R^ or R^ can be converted, by 
heating, into a phenyl group having, as substituent(s on the phenyl ring, at least one aminocarbonyl- 
thio group which may have a lower alkyI group as a substituent. The reaction is conducted in the 

45 absence of a solvent ordinarily at 1 00-250 *C. preferably at 150-250*0 and is completed in about 1- 

10 hours. 

□ When in the compound (1), R' or R3 is a phenyl group having, as substituent(s) on the phenyl ring, at 
least one aminocarbonylthio group which may have a lower alkyI group, then R^ or R^ can be 
converted into a phenyl group having at least one mercapto group as a substituent on the phenyl ring, 

50 by hydrolysis under the same conditions as employed in the hydrolysis reaction for the compound (1) 

where R^ or R^ is a phenyl group having at least one lower alkoxycarbonyl group. 

□ When in the compound (1). R^ or R^ is a phenyl group having at least one nitro group, as substituent- 
(s) on the phenyl ring, then R^ or R^ can be converted, by reduction, into a phenyl group having at 
least one amino group, as substituent(s) on the phenyl ring. 

55 The reduction reaction is conducted by, for example, ® reduction in an appropriate solvent using 

a catalytic reduction catalyst or (D reduction in an appropriate inert solvent using, as a reducing 
agent, for example, a mixture between a metal or a metal salt and an acid, or between a metal or a 
metal salt and an alkali metal hydroxide, ammonium sulfide or the like. 
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In the case ® using a reduction catalyst, the solvent includes, for example, water; acetic acid; 
alcohols such as methanol, ethanol, Isopropanol and the like; halogenated hydrocarbons such as 
dichloromethane, chloroform, dichloroethane and the like; hydrocarbons such as hexane, cyclohexane 
and the like; ethers such as dioxane. tetrahydrofuran. diethyl ether, diethylene glycol dimethyl ether 

5 and the like; esters such as ethyl acetate, methyl acetate and the like; aprotic polar solvents such as 

N,N-dimethylformamide and the like; and mixed solvents thereof. The catalytic reduction catalyst 
includes, for example, palladium, palladium black, palladium-carbon, platinum, platinum oxide, copper 
chromite and Raney nickel. The proper amount of the catalyst used is generally about 0.02-1 time the 
weight of the starting material. Desirably, the reaction temperature is ordinarily about -20* C to 150* C, 

10 preferably about 0-1 00 'C and the reaction pressure is ordinarily 1-10 atom. The reaction is 

completed generally in about 0.5-10 hours. An acid such as hydrochloric acid or the like may be 
added in the reaction. 

In the case (2), there is used, as a reducing agent, a mixture of iron, zinc, tin or stannous chloride 
with a mineral acid such as hydrochloric acid, sulfuric acid or the like, or a mixture of iron, ferrous 

75 sulfate, zinc or tin with an alkali metal hydroxide (e.g. sodium hydride), a sulfide (e.g. ammonium 

sulfide), ammonia water or an ammonium salt (e.g. ammonium chloride). The Inert solvent can be 
exemplified by water, acetic acid, methanol, ethanol and dioxane. The conditions for the reduction 
reaction can be suitably selected depending upon the type of the reducing agent used. For example, 
when the reducing agent is a mixture of stannous chloride with hydrochloric acid, the reaction can be 

20 conducted advantageously at about 0*C to room temperature for about 0.5-70 hours. The amount of 

the reducing agent is at least 1 mole, ordinarily 1-5 moles per 1 mole of the starting material, 

□ When in the compound 91), or R^ is a phenyl group having at least one lower alkenyl group as a 
substituent on the phenyl ring, then R^ or R^ can be converted, by oxidation, into a phenyl group 
having, as substituent(s) on the phenyl ring, at least one lower alkyl group having two hydroxyl 

25 groups. 

The reaction can be conducted by reacting the compound (1) with an oxidizing agent in the 
presence of a co-oxidizing agent in an appropriate solvent. 

As to the solvent used in the reaction with an oxidizing agent, there can be mentioned, for 
example, ethers such as dioxane, tetrahydrofuran. diethyl ether and the like; aromatic hydrocarbons 

30 such as benzene, toluene, xylene and the like; halogenated hydrocarbons such as dichloromethane, 

dichloroethane, chloroform, carbon tetrachloride and the like; esters such as ethyl acetate and the like; 
water; alcohols such as methanol, ethanol. isopropanol, tert-butanol and the like; and mixed solvents 
thereof. The co-oxidizing agent can be exemplified by organic amine N-oxides such as pyridine N- 
oxide, N-ethyldiisopropylamine N-oxide, 4-methylmorpholine N-oxide, trimethylamine N-oxide. 

35 triethylamine N-oxide and the like. The oxidizing agent can be exemplified by osmium tertoxide. The 

proper amount of the oxidizing agent used is ordinarily 1 mole, preferably 1-5 moles per 1 mole of the 
starting compound. The reaction is conducted at -20 to 150*C. preferably at room temperature to 
100' C and is complete generally in about 1-15 hours. 

When in the compound (1), R^ or R^ is a phenyl group having at least one lower alkenyl group as 

40 substituent(s) on the phenyl ring, then R^ or R^ can be converted, by oxidation, into a phenyl group 

having, as substituent(s) on the phenyl ring, at least one lower alkanoyi group-substituted tower aikyl 
group or at least one lower alkanoyi group. The reaction can be conducted in an appropriate solvent 
in the presence of an oxidizing agent. As to the solvent, there can be mentioned, for example, ethers 
such as dioxane, tetrahydrofuran, diethyl ether and the like; aromatic hydrocarbons such as benzene, 

45 toluene, xylene and the like; halogenated hydrocarbons such as dichloromethane, dichloroethane, 

chloroform, carbon tetrachloride and the like; esters such as ethyl acetate and the like; water; alcohols 
such as methanol, ethanol, Isopropanol, tert-butanol and the like; and mixed solvents thereof. The 
oxidizing agent can be exemplified by ozone and osmium tetroxide-sodium metaperiodate. The 
reaction is conducted at 20-1 50 *C, preferably at about 00-100 'C and is complete generally in about 

50 1-20 hours. 

□ When in the compound (1), R^ or R^ is a phenyl group having at least one formyl group-substituted 
lower alkyl group as substituent(s) on the phenyl, then R^ or R^ can be converted, by reduction, into a 
phenyl group having at least one lower aikyl group having hydroxy! groups, as substltuent(s) on the 
phenyl ring. The reduction can be conducted under the same conditions as employed in the reduction 

55 reaction using a hydride reducing agent, for the compound (1) where R^ or R^ is a 5- to 15-membered 

monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one oxo group adjacent to 
the nitrogen atom of the heterocyclic ring. 
Q When in the compound (1). R^ or R^ is a phenyl group having at least one nitrile group or at least one 
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carbamoyl group as substituent(s) on the phenyl ring, or a 5- to 15-membered monocyclic, bicyclic or 
tricyclic heterocyclic residual group having 1-2 hetero atoms selected from a nitrogen atom, an 
oxygen atom and a sulfur atom, having at least one nitrile group or at least one carbamoyl group as 
substituent(s), then or can be converted, by hydrolysis, into a phenyl group having at least one 

5 carboxy group as substituent(s) on the phenyl ring, or a 5- to 15-membered monocyclic, bicyclic or 

tricyclic heterocyclic residual group having 1-2 hetero atoms selected from a nitrogen atom, an 
oxygen atom and a sulfur atom, having at least one carboxyl group as substituent(s). The hydrolysis 
reaction can be conducted under the same conditions as employed in the hydrolysis reaction for the 
compound 91) where or R^ is a phenyl group having at least one alkoxycarbonyl group. 

70 o When in the compound (1 ), or R^ is a phenyl group having, as substituent(s) on the phenyl ring, at 
least one group of the formula, 



(A and are the same as above; R®" represents a lower alkanoyi group: R^* represents a hydrogen 
20 atom, a lower alkyi group, a lower alkanoyi group, an amino-lower alkyi group which may have a lower 

alkyi group as a substituent, or a piperidinyl-Iower alkyi group), then R^ or R^ can be converted, by 
hydrolysis, into a phenyl group having, as substituent(s) on the phenyl ring, at least one group of the 
formula, 

25 -(A)rNH-R®» 

(A, and P?^ are the same as defined above). The hydrolysis reaction can be conducted under the 

same conditions as employed in the hydrolysis reaction for the compound (1) where R^ or R^ is a 

phenyl group having at least one lower alkoxycarbonyl group. 
30 □ When In the compound (1 ), R^ or R^ is a phenyl group having at least one lower alkenyl group as 

substituent(s) on the phenyl ring, then R^ or R^ can be converted, by reduction, into a phenyl group 

having at least one lower alkyi group as substituent(s) on the phenyl ring. 

The reduction can be conducted under the same conditions as employed in the reduction reaction 

by catalytic hydrogenation for the compound (1) where R^ or R^ is a 5- to 15-membered monocyclic, 
35 bicyclic or tricyclic heterocyclic residual group having at least one oxy group adjacent to the nitrogen 

atom of mthe heterocyclic ring. 

□ When in the compound 91), R^ or R^ is a phenyl group having at least one hydroxyl group as 
substituent($) on the phenyl ring, then R^ or R^ can be converted, by carboxy lation, into a phenyl 
group having at least one hydroxyl group and at least one carboxyl group on the phenyl ring. 

40 The carboxylatlon reaction can be conducted by reacting the compound (1) with carbon dioxide in 

the presence of an alkali metal carbonate such as potassium hydrogencarbonate, potassium car- 
bonate or the like in an appropriate solvent or in the absence of a solvent. The solvent can be 
exemplified by ehters such as dioxane, tetrahydrofuran, diethyl ether and the like; ketones such as 
methyl ethyl ketone, acetone and the like; water; pyridine; and glycerine. The reaction is conducted 

45 ordinarily under 1 to 10 atmospheric pressure at 1 00-250 'C. preferably at about 1 00-200 "C and is 

complete in about 1-20 hours. 

□ When in the compound (1). R^ or R^ is a substituted or unsubstituted phenyl group, then R^ or R^ can 
be converted, by nitration, into a phenyl group having at least one nitro group on the phenyl ring. The 
nitration reaction is conducted under the same conditions as ordinarily employed in the nitration for 

50 aromatic compounds, for example, by using a nitrating agent in the absence of or presence of an 

appropriate inert solvent. The inert solvent can be exemplified by acetic acid, acetic anhydride and 
concentrated sulfuric acid. The nitrating agent can be exemplified by fuming nitric acid, concentrated 
nitric acid, mixed acid (a mixture of sulfuric acid, fuming sulfuric acid, phosphoric acid or acetic 
anhydride with nitric acid) and a mixture of sulfuric acid-alkali metal nitrate (e.g. potassium nitrate, 

55 sodium nitrate). The proper amount of the nitrating agent used is at least 1 mole per 1 mole of the 

starting compound and is ordinarily a large excess relative to the starting compound. The reaction is 
advantageously conducted at about 0' C to room temperature for 1-4 hours. 

□ When in the compound (1), R^ or R^ is a phenyl group having at least one carboxyl group as 
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substltuent(s) on the phenyl ring, then or can be converted, by reaction with a compound of the 
general formula (32), 

R32Y (32) 

(R32 represents an alky! group, a phenyl-lower alkyi group or a lower alkoxy-substltuted lower alkyi 
group), into a phenyl group having at least one group -COOR^^ (R32 js the same as defined above) as 
substituent(s) on the phenyl ring. The reaction can be conducted under the same conditions as 
employed in the reaction between the compound (IX) and the compound (19) in the Reaction 
scheme-14. 

When in the compound (1), R^ or R^ is a phenyl group having at least one lower alkenyl group having 
halogen atoms, as substituent(s) on the phenyl ring, then R^ or R^ can be converted into a phenyl 
group having at least one lower alkynyl group as substituent(s) on the phenyl ring, by a reaction in an 
appropriate solvent in the presence of a basic compound. 

The solvent can be exemplified by ethers such as diethyl ether, dioxane. tetrahydrofuran. 
monoglyme. diglyme and the like; aromatic hydrocarbons such as benzene, toluene, xylene and the 
like; and aliphatic hydrocarbons such as n-hexane. heptane, cyclohexane and the like. The basic 
compound can be exemplified by alkyi- or~aryl-lithium and lithium amides such as methyllithium. n- 
butyllithium, phenyMithium lithium diisopropylamide and the like. 

The reaction temperature is -80 'C to 100*C. preferably at about -80*C to 70 'C. The reaction is 
completed in about 0.5-15 hours. 

When in the compound (1), or R^ is a phenyl group having at least one formyl group as 
substituent(s) on the phenyl ring, then R^ or R^ can be converted into a phenyl group having at least 
one cyano group as substituent(s) on the phenyl ring, by a reaction with hydroxylamino-O-sulfonic 
acid in an appropriate solvent. The solvent can be the same as used in the reaction between the 
compound (U) and the compound (19) in the Reaction scheme-14. The reaction is conducted 
ordinarily at 0-1 GO "C, preferably at about 0-70 and is complete in about 1-10 hours. The proper 
amount of hydroxylamine-O-sulfonic acid used is at least 1 mole, preferably about 1-2 moles per 1 
mole of the starting material. 

When in the compound (1), R^ or R^ is a phenyl group having at least one halogen atom as 
substituent(s) on the phenyl ring, then R^ or R3 can be converted, by halogenation, into a phenyl 
group having at least one hydroxy! group as substituent(s) on the phenyl ring. 

The reaction can be conducted by a reaction with a lower alkylsiloxane such as hexamethyldisolx- 
ane or the like in an appropriate solvent in the presence of a basic compound. 

The solvent can be exemplified by ethers such as diethyl ether, dioxane, tetrahydrofuran, 
monoglyme, diglyme and the like; aromatic hydrocarbons such as benzene, toluene, xylene and the 
like; and aliphatic hydrocarbons such as n-hexane, heptane, cyclohexane and the like. The basic 
compound can be exemplified by alkyi- or aryl-lithium and lithium amides such as methyllithium. n- 
butyllithium, phenyllithium, lithium diisopropylamide and the like. The reaction temperature is -80 'C 
to 100*C, preferably about -80 'C to 70* C, and the reaction is complete in about 0.5-15 hours. The 
proper amount of the lower alkylsiloxane used is at least 1 mole, preferably about 1-2 moles per 1 
mole of the starting material. 

When in the compound (1), R^ or R^ is a phenyl group having at least one formyl group as 
substituent(s) on the phenyl ring, then R^ or R3 can be converted, by oxidation, into a phenyl group 
having at least one carboxy group on the phenyl ring. 

The reaction can be conducted in an appropriate solvent in the presence of an oxidizing agent. 
The solvent can be exemplified by water; alcohols such as methanol, ethanol. isopropanol and the 
like; ketones such as acetone, methyl ethyl ketone and the like; carboxylic acids such as acetic acid, 
propionic acid and the like; esters such as ethyl acetate and the like; aromatic hydrocarbons such as 
benzene, chlorobenzene, toluene, xylene and the like; hexamethylphosphoric triamide; dimethylfor- 
mamide; dimethyl sulfoxide; pyridine; and mixed solvents thereof. As the oxidizing agent, there can be 
mentioned, for example, per acids (e.g. performic acid, peracetic acid, pertrifluoroacetic acid, 
perbenzoic acid, m-chloroperbenzoic acid, o-carbonylperbenzoic acid), hydrogen peroxide, sodium 
metaperiodate, bichromic acid, bichromates (e.g. sodium bichromate, potassium bichromate), perman- 
ganic acid, permanganates (e.g. potassium permanganate, sodium permanganate), lead salts (e.g. 
lead tetraacetate) and silver oxide. The proper amount of the oxidizing agent used is ordinarily at least 
1 mole, preferably 1-2 moles per 1 mole of the starting material. 

The reaction is conducted ordinarily at -10* C to 100'C. preferably at about 0-50 and is 
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complete in about 30 minutes to 24 hours. 
□ When in the compound (1), or is a phenyl group having at least one hydroxy! group as 
substituent(s) on the phenyl ring, the or R^ can be converted into a phenyl group having at least 
one tri-lower alkyi group-substituted silyloxy group as substituent(s) on the phenyl ring, by a reaction 
5 with a tri-lower alkyl-halogensilane. 

The reaction can be conducted in an appropriate solvent in the presence of a basic compound. 
The solvent can be any of those used in the reaction between the compound (1 1) and the compound 
(19) in the Reaction scheme 14. 

The basic compound can be exemplified by organic bases such as imidazole and the like. The 
10 reaction is conducted ordinarily at -20 to 150*C. preferably at 0-1 00 "C and is complete in about 5 

minutes to 10 hours. 

The proper amount of the tri-lower alkyl-halogenosilane used is at least 1 mole, preferably 1-3 
moles per 1 mole of the starting material. 

[Reaction scheme 19] 



20 



25 




(lu) (Iv) 

30 

(wherein H\ R^ and X are the same as above. R^^ represents a lower alkyI group.) 

The reduction of the compound (1u) is preferably conducted by a reduction using a hydride reducing 
agent. As the hydride reducing agent, there can be mentioned, for example, lithium aluminum hydride, 
sodium boron hydride and diborane. The amount of the reducing agent used is ordinarily at least 1 mole, 

35 preferably 1-15 moles per 1 mole of the starting compound. The reduction reaction is conducted ordinarily 
at about -60 'C to 150*C. preferably at -30*C to 100*C for about 1-20 hours ordinarily in an appropriate 
solvent such as water, lower alcohol (e.g. methanol, ethanol, isopropanol), ether (e.g. tetrahydrofuran, diethyl 
ether, diisopropyl ether, diglyme). or mixed solvent thereof. When lithium aluminum hydride or diborane is 
used as the reducing agent, there is preferably used an anhydrous solvent such as diethyl ether, diisopropyl 

40 ether, tetrahydrofuran, diglyme or the like. 
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[Reaction scheine-20] 



5 



70 



75 




20 

(12) (lA) 

{wherein R\ R^, R3 and X are the same as defined above. R^^ represents a group of the formula, 

25 



30 




r29 



(R^° and n are the same as defined above; R^^ represents a formyl group or an alkoxycarbonyl group.) or a 
35 group of the formula, 



40 




45 [the group of 

50 

represents a 5- to 15-membered monocyclic bicyclic or tricyclic heterocyclic residual group having 1-2 
hetero atoms selected from a nitrogen atom, an oxygen atom and a sulfur atom; R^^ may have 1-3 
substituents selected from the group consisting of an oxo group, an alkyi group, a benzoyl group, a lower 
alkanoyi group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lower alkylthio group, a 
55 group of the formula, 
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(A is the same as above. R^^ and R^*, which may be the same or different, each represent a hydrogen atom 
or a lower alkyi group; R23 and R^* as well as the nitrogen atom being bonded thereto, together with or 
without other nitrogen atom or oxygen atom, may form a 5- to 6-membered saturated heterocyclic ring. The 
70 heterocyclic ring may have a lower aikyi group as a substituent.): a cyano group, a lower alkyI group having 
hydroxy! groups, a phenylamlnothiocarbonyl group and an amino-lower alkoxycarbonyl group which may 
have a lower alky! group as a substituent. R^^ represents a formyl group or a lower alkoxycarbonyl group, p 
represents 0 or an integer of 1 or 2.] represents a group of the formula. 



T5 




CHOH 



(R^° and n are the same as defined above) or a group of the formula, 



25 




(the group of 



-@ ■ 

R3° and p are the same as defined above).} 
40 The reduction of the compound (1x) or the compound (1z) can be conducted under the same conditions 
as employed in the reduction conducted using a hydride reducing agent for the compound (1) where R' or 
R2 is a 5- to 15-membered monocyclic, bicyclic or tricyclic heterocyclic residual group having at least one 
oxo group adjacent to the nitrogen atom of the heterocyclic ring. 
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[Reaction scheine-21] 



10 




COOH 



R%(31) (R^)p 



N 



(IB) 




COR 



(IC) 



75 



20 



25 




N IRA) 



(r3)p R%(31) 
> 



^-^COOH 
(ID) 




[wherein R', R^, P?, X, R3°. p and 



30 



are the same as defined above; R^' represents a group of the formula. 



(IE) 



COR 



31 



35 



- N 



^23 



524 



40 and R^* are the same as defined above) or an amino-lower alkoxy group which may have a lower alkyi 
group as a substituent.] 

The reaction between the compound (ID) and the compound (31) can be conducted under the same 
conditions as employed in the reaction between the compound (6) and the compound (4) in the Reaction 
scheme 3. 
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[Reaction scheme-22] 



5 




(II) 

40 (wherein R\ R2. X, R^o. p, R23, R24 and 




are the same as defined above.) 

The reduction of the compound (IF) or (1H) can be conducted under the same conditions as employed 
in the reduction reaction for the compound (1) where or is a 5- to 15-membered monocyclic, bicyclic 
or tricyclic heterocyclic residual group having at least one oxo group adjacent to the nitrogen atom of the 
50 heterocyclic ring. 
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[Reaction scheine-23] 




(IM) 



[wherein R\ R^, X, p and are the same as above. R^^. R^^ and R^* each represent a hydrogen atom or 
a lower alkyi group. The bond between the 2- and 3-positlons in the compound (IK) or (1IVI) represents a 
single bond or a double bond.] 

The reaction for converting the compound (1J) or (1L) into a compound (IK) or (1M), respectively, can 
be conducted in an appropriate solvent in the presence of a catalyst. The solvent can be any of those used 
in the reaction between the compound (2) and the compound (3) in the reaction scheme 1. The catalyst can 
be exemplified by metal compounds such as Pd(0Ac)2 + Cu(0Ac)2 * H2O and the like, and halides such 
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as Kl + I2 and the like. The proper amount of the catalyst used is ordinarily 0.1-1 mole per 1 mole of the 
compound (1J) or (1L). When a halide is used, It is used ordinarily in an amount of 0.005-3 moles per 1 
mole of the compound (1J) or (1L). The reaction is conducted ordinarily at room temperature to 250 'C, 
preferably at room temperature to 200 *C and Is complete ordinarily in about 5-40 hours. When a metal 
compound is used as the catalyst, the reaction is preferably conducted in an oxygen atmosphere. When R^^ 
represents a lower alkyi group, the bond between the 2- and 3-positions of the compound (1K) represents a 
single bond. 



70 



[Reaction scheme- 24] 



75 



r36«C-CH-Y (32) 
1 

0 

> 



535 



I 



20 




N R 



1 



25 



S (IN) 




(10) 



N 



>35 



30 



35 



40 




r36_c_ch-Y(32) 

II 

0 




(IQ) 



(wherein R\ R^, R^, x and Y are the same as above; R^^ and R^^ each represent the above-mentioned 

R30). 

45 The reaction between the compound (1W) and the compound (32) and the reaction between the 
compound (1P) and the compound (32) can be conducted under the same conditions as employed In the 
reaction between the compound (2) and the compound (3) in the Reaction scheme 1 . 
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[Reaction scheme- 25] 



10 



J^6 

mn^ (19) 



or 



>23 



N -R* HN^^^^ (33) 
(IR) 



15 



(IS) 



20 



25 



N R^' HN" (33) R^ N' 



(IT) 



HN^ „ (19) 



or 



>23 



>24 



>38 



(lU) 



[wherein R\ R2, R3. X, R« and are the same as defined above; R^^ represents a group of the formula. 



30 



35 




CHO 



(R'° and n are the same as defined above) or a group of the formula, 



40 



(R'°)p 



45 



CHO 



50 



(RA. R2° and p are the same as defined above); R^^ represents a group of the formula, 




55 



(R^°, R^, R^ and n are the same as defined above) or a group of the formula, 
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5 




70 



(R30, R23, R2*, RA and p are the same as defined above)]. 

In the above reaction, when the R^^ of the compound (1R) or (IT) represents a group of the formula, 



75 




CHO 



20 the compound (1R) or (1T) reacts with the compound (19); when the R^^ represents a group of the formula. 



30 the compound (1R) or (1T) reacts with the compound (33). 

The reaction between the compound (1R) or (1T) and the compound (19) or (33) is conducted in the 
absence of a solvent or in an appropriate solvent in the presence of a reducing agent. The solvent can be 
exemplified by water; alcohols such as methanol, ethanol. isopropanol and the like; acetic acid; ethers such 
as dioxane, tetrahydrofuran. diethyl ether, diglyme and the like; and aromatic hydrocarbons such as 

35 benzene, toluene, xylene and the (ike. The reduction method can be exemplified by a method using formic 
acid or a hydride reducing agent such as sodium boron hydride, sodium cyanoborohydrlde, lithium 
aluminum hydride or the like, and a catalytic reduction method using a catalytic reduction catalyst such as 
palladium black, palladium-carbon, platinum oxide, platinum black. Raney nickel or the like. When formic 
acid is used as the reducing agent, the appropriate reaction temperature is ordinarily room temperature to 

40 200 'C, preferably about 50-150* C, and the reaction is complete in about 1-10 hours. The proper amount of 
formic acid used is a large excess relative to the compound (1R) or (IT). When a hydride reducing agent is 
used, the appropriate reaction temperature is ordinarily -30 "C to 100"C, preferably about 0-70 'C. and the 
reaction is complete In about 30 minutes to 20 hours. The proper amount of the reducing agent is ordinarily 
1-20 moles, preferably 1-15 moles per 1 mole of the compound (1R) or (1T). In particular, when lithium 

45 aluminum hydride is used as the reducing agent, it is preferable to use, as a solvent, an ether such as 
dioxane. tetrahydrofuran, diethyl ether, diglyme or the like, or an aromatic hydrocarbon such as benzene, 
toluene, xylene or the like. When a catalytic reduction catalyst is used, the reaction Is conducted in a 
hydrogen atmosphere of ordinarily normal pressure to 20 atm., preferably normal pressure to 10 atm. 
ordinarily at -30 'C to 100*C, preferably at 0-60 'C. The proper amount of the catalyst used is ordinarily 

50 0.1-40% by weight, preferably 1-20% by weight based on the compound (IR) or (IT). The proper amount 
of the compound (19) or (33) used is ordinarily 1 mole per 1 mole of the compound (IR) or (IT), preferably 
equimolar to a large excess relative to the compound (IR) or (IT). 
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[Reaction scheme-26] 




(laa) 



(wherein R\ R^, R3. R^°, n and X are the same as above; R^^ represents a lower alkanoyi group; R*° 
represents a lower alkenyl group, a lower alkoxycarbonyl-substltuted lower alkenyl group, a carboxy* 
substituted lower alkenyl group or a lower alkenyl group having halogen atoms; R* ^ represents a lower alkyi 
group, a lower alkoxycarbonyl-substituted lower alkyI group or a carboxy-substituted lower alkyI group). 
The reaction for converting the compound (IV) or (1Y) into a compound (IW) or (1Z), respectively, is 
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conducted in an appropriate solvent in the presence of a Witting reagent and a basic compound. 

As the Witting reagent, there can be mentioned, for example, phosphorus compounds represented by 
the general formula (A), 

5 (R*2)3P-CH-R*3Y- (A) 

(wherein represents a phenyl group, and R^^ represents a lower alkyi group which may have a lower 
alkoxycarbonyl group, a carboxyl group or a halogen atom as a substituent; Y is the same as above), and 
phosphorus compounds represented by general formula (B). 



0 

T 

(R'^'^)2PCH2C00R''5 (B) 

75 

(wherein R** represents a lower alkoxy group; and R*^ represents a lower alkyI group). The basic 
compound can be exemplified by inorganic bases such as metallic sodium, metallic potassium, sodium 
hydride, sodium amide, sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, 

20 sodium hydrogencarbonate and the like; metal alcoholates such as sodium methylate, sodium ethylate, 
potassium tert-butoxide and the like; alkyl- or aryllithiums and lithium amides such as methyllithium, n- 
butyllithium, phenyllithium, lithium dlisopropylamide and the like; and organic bases such as pyridine, 
plperidine, quinoline, triethylamine, N,N-dimethylaniline and the like. The solvent can be any as long as it 
gives no adverse effect on the reaction, and there can be mentioned, for example, ethers such as diethyl 

25 ether, dioxane. tetrahydrofuran, monoglyme. digyme and the like; aromatic hydrocarbons such as benzene, 
toluene, xylene and the like; aliphatic hydrocarbons such as n-hexane, heptane, cyclohexane and the like; 
aprotic polar solvents such as pyridine, N,N-dimethylformamlde. dimethyl sulfoxide, hexamethylphosphoric 
triamide and the like; and alcohols such as methanol, ethanol, isopropanol and the like. The appropriate 
reaction temperature is ordinarily -80 "C to 150* C, preferably about -80 'C to 120*C, and the reaction is 

30 complete generally in about 0.5-15 hours. 

When the R*° of the compound (1W) or (1Z) is a group other than a lower alkenyl group which have a 
halogen atom, the reaction for converting the compound (1W) or (1Z) into a compound (1X) or (laa), 
respectively, can be conducted under the same conditions as employed in the reduction reaction by 
catalytic hydrogenation for the compound (1) where R^ or R^ is a 5-to 15-membered monocyclic, bicyclic or 

35 tricyclic heterocyclic residual group having at least one oxo group adjacent to the nitrogen atom of the 
heterocyclic ring. 
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[Reaction scheine-27] 




(igg) 



R\ R2. R3, X. 
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5 

R3° and p are the same as above.) 

The reaction for converting the compound (1bb) and (Ice) into a compound (Icc) and (Iff), respectively, 
can be conducted by heating with aniline and sulfur in the absence of a solvent state. 

The reaction is conducted ordinarily at 1 00-250 "C. preferably at about 1 00-200 'C, and is complete in 
10 about 1-20 hours. 

The amounts of aniline and sulfur used are each ordinarily 1-10 moles, preferably 1-2 moles per 1 mole 
of the compound (Ibb) or (lee). 

The reaction for converting the compound (Icc) and (IfO into a compound (Idd) and (Igg). respectively, 
can be conducted under the same conditions as employed in the above-mentioned hydrolysis reaction for 
75 the compound (1) where or is a phenyl group having at least one alkoxycarbonyl group. 

The products thus obtained in each step can be separated and purified by ordinary means. The 
separation means can be exemplified by solvent extraction, dilution, recrystallization, column chromatog- 
raphy and preparative thin-layer chromatography. 

Needless to say, the compounds of the present invention include stereoisomers and optical isomers. 

20 The oxazole derivatives represented by general formula (1) of the present invention can be easily 
converted into acid addition salts by allowing a pharmaceutically acceptable acid to act on said derivatives. 
The acid addition salts are also included in the present invention. As the acid, there can be mentioned, for 
example, inorganic acids such as hydrochloric acid, sulfuric acid, phosphoric acid, hydrobromic acid and 
the like, as well as organic acids such as acetic acid, oxalic acid, succinic acid, maleic acid, fumaric acid, 

25 malic acid, tartaric acid, citric acid, malonic acid, methanesulfonic acid, benzoic acid and the like. 

Of the thiazole or oxazole derivatives represented by general formula (1) of the present invention, those 
compounds having acidic groups can be easily converted into respective salts by allowing a pharm- 
ceutically acceptable basic compound to act on the compounds. As the basic compound, there can be 
mentioned, for example, sodium hydroxide, potassium hydroxide, calcium hydroxide, sodium carbonate and 

30 potassium hydrogencarbonate. 

The compounds of the present invention are generally used in the form of ordinary pharmaceutical 
preparations. The pharmaceutical preparations are prepared using diluents or excipients ordinarily used, 
such as filler, bulking agent, binder, humectant, disintegrator, surfactant, lubricant and the like. The 
pharmaceutical preparations can be used in various forms depending upon the purpose of remedy, and 

35 typical forms include tablets, pills, powders, solutions, suspensions, emulsions, granules, capsules, sup- 
positories, injections (solutions, suspensions, etc.), ointments, etc. In preparing tablets, various carriers 
conventionally known in the art can be used. The carriers can be exemplified by excipients such as lactose, 
white sugar, sodium chloride, grape sugar, urea, starch, calcium carbonate, kaolin, crystalline cellulose! 
silicic acid and the like; binders such as water, ethanol, propanol, simple syrup, grape sugar solution, starch 

40 solution, gelation solution, carboxymethyl cellulose, shellac, methyl cellulose, potassium phosphate, poly- 
vinylpyrrolidone and the like; disintegrators such as dry starch, sodium alginate, powdered agar, powdered 
laminaran, sodium hydrogencarbonate. calcium carbonate, polyoxyethylene sorbitan-fatty acid esters, so- 
dium lauryl sulfate, stearic acid monoglyceride, starch, lactose and the like; disintegration Inhibitors such as 
white sugar, stearin, cacao butter, hydrogenated oil and the like; absorption promoters such as quaternary 

45 ammonium salts, sodium lauryl sulfate and the like; humectants such as glycerine! starch and the like; 
adsorbents such as starch, lactose, kaolin, bentonite, colloidal silicic acid and the like; and lubricants such 
as refined talc, stearic acid salts, boric acid powder, polyethylene glycol and the like. The tablets can be 
prepared, as necessary, in the form of ordinary coated tablets, such as sugar-coated tablets, enteric coated 
tablets or film-coated tablets, or in the form of double-layered tablets or multi-layered tablets. In preparing 

50 pills, various carriers conventionally known in the art can be used. The carriers can be exemplified by 
excipients such as grape sugar, lactose, starch, cacao butter, hardened vegetable oils, kaolin, talc and the 
like; binders such as powdered acacia, powdered tragacanth. gelatin, ethanol and the like; and disintegrators 
such as laminaran, agar and the like. In preparing suppositories, various carriers conventionally known In the 
art can be used. The carriers can be exemplified by a polyethylene glycol, cacao butter, a higher alcohol, a 

55 higher alcohol ester, gelatin and a semi-synthetic glyceride. In preparing injections (solutions, emulsions, 
suspensions), they are sterilized and preferably isotonic to blood. In preparing these solutions, emulsions 
and suspensions, there can be used all of the diluents conventionally used in the art. such as water, 
aqueous lactic acid solution, ethyl alcohol, propylene glycol, ethoxylated isostearyl alcohol, polyox- 
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yisostearyl alcohol and polyoxyethyiene sorbitan-fatty acid ester. In this case, the injections may contain 
sodium chloride, grape sugar or glycerine in an amount sufficient to make the injections isotonic, and may 
further contain a sotubilizing agent, a buffer solution, a soothing agent, etc. all ordinarily used. The 
pharmaceutical preparations may furthermore contain, as necessary, a coloring agent, a preservative, a 

5 perfume, a flavoring agent, a sweetening agent and other drugs, in preparing pastes, creams and gels, there 
can be used various diluents conventionally known in the art, such as white petrolatum, paraffin, glycerine, 
cellulose derivative, polyethylene glycol, silicon, bentonite and the like. 

The amount of the present compound of general formula (1) or a salt thereof to be contained in a 
pharmaceutical preparation is not particularly restricted and can be appropriately selected In a wide range. 

10 but preferably is ordinarily 1-70% by weight in the pharmaceutical preparation. 

The method for administering the pharmaceutical preparation is not particulariy restricted. The phar- 
maceutical preparation can be administered in various methods depending upon the form of preparation, the 
age, sex and other conditions of patient, the degree of disease condition of patient, etc. For example, 
tablets, pills, a solution, a suspension, an emulsion, granules or capsules are administered orally. An 

75 injection is intravenously administered singly or in admixture with an ordinary auxiliary solution of grape 
sugar, amino acid or the like. or. as necessary, is singly administered intramuscuiariy, intradermally. 
subcutaneousiy or intraperitoneally. Suppositories are administered intrarectalty. 

The dose of the pharmaceutical preparation of the present invention is appropriately selected depending 
upon the administration method, the age, sex and other conditions of patient, the degree of disease 

20 condition of patient, etc., but preferably is ordinarily about 0.2-200 mg per kg of body weight per day in 
terms of the amount of the active ingredient, i.e. the present compound (1). 

Examples 

25 The present invention is hereinafter described with reference to Reference Examples, Examples, 
Preparation Examples and Pharmacological Tests. 

Reference Example 1 

30 25 g of 3,4-dimethoxybenzonitrile and 23 g of thioacetamide were dissolved in 120 ml of 10% 

hydrochloric acid-DMF. The solution was heated at 90 'C for 3 hours. The solution was further heated at 
1 30 'C for 5 hours to conduct a reaction. The solvent was removed by distillation. The residue was washed 
twice with 100 ml of diethyl ether. Similar washing was conducted with 100 ml of water. The resulting 
crystals were collected by filtration and dried. Recrystallization from methanol was conducted to obtain 18.7 
35 g of 3,4-dimethoxythiobenzamide as light brown columnar crystals. 
M.p.: 170-175* C (decomposed) 
NMR (CDC"3) 5: 

3.94 (3H, s) 

3.95 (3H, s) 

40 6,83 (1H. d. J = 8.4Hz). 
7.15 (1H, brs). 

7.38 (1H, dd, J = 2.2Hz. 8.4Hz). 

7.52 (1H. brs), 

7.63 (1H, d. J = 2.2H2). 

45 

Reference Example 2 

500 mg of 3,4,5-trimethoxybenzamide was suspended in 15 ml of benzene. Thereto was added 526 mg 
of phosphorus pentasulfide. The mixture was refluxed for 30 minutes with heating. The solvent was removed 
50 by distillation. To the residue were added 5 ml of 10% sodium hydroxide and 5 ml of water. The mixture 
was stirred for 30 minutes. The reaction mixture was filtered, and the resulting solid was washed with small 
amounts of water and ethanol and dried to obtain 330 mg of 3,4,5-trimethoxythiobenzamide as a yellow 
powder. 
M.p.: 1 82.5-1 84 

55 

Reference Example 3 

4 g of 3\5'-diacetyloxyacetophenone was suspended in 75 ml of carbon disulfide. Thereto was dropwise 
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added a solution of 0.90 ml of bromine dissolved in 25 ml of carbon disulfide, at room temperature in about 

1 hour. The system was heated to about 50 'C ocasslonally in the course of dropwise addition and, each 
time when a reaction started, the system was returned to room temperature and stirred. After the 
completion of the dropwise addition, stirring was conducted at room temperature for 1 hour. After the 
completion of the reaction, the solvent was removed by distillation to obtain 5.53 g of 3'.5'-diacetyloxy-2- 
bromoacetophenone as brown crystals. 

M.p.: 61-62*C 

Reference Example 4 

5.47 g of chloroacetyl chloride was dissolved in 20 ml of dichloromethane. Thereto was added 6.46 g of 
finely ground aluminum chloride with ice-cooling. Stirring was conducted for 30 minutes. Thereto was added 

2 g of 3,4-dlhydro-2H-1.4-benzothiazin-3(4H)-one. The mixture was stirred for 4 hours with Ice-cooIIng and 
then overnight at room temperature. The reaction mixture was poured Into Ice water. The resulting crystals 
were collected by filtration, water-washed and dried to obtain 3.03 g of 6-a-chloroacetyl-3,4-dihydro-2H-1,4- 
benzothiazin-S-one, 

NMR (DNS0-d6) 5: 
3.55 (2H. s), 
5.10 (2H. s). 
7.65-7.45 (3H, m). 
10.76 (1H. s). 

Reference Example 5 

2 g of 3.4-dimethoxybenzoic acid was dissolved in 80 ml of methanol. Thereto was added 600 mg of 
sodium methoxide. The mixture was stirred for 30 minutes. The solvent was removed by distillation. The 
residue was dissolved In 50 ml of DMF. Thereto was added 2.56 g of 6-a-chloroacetyl-3.4-dihydrocar- 
bostyril. The mixture was stirred at 140' C for 2 hours. The solvent was removed by distillation. Water was 
added to the residue. The resulting crystals were collected by filtration and dried to obtain 4.8 g of 6-[2-(3,4- 
dimethoxybenzoyloxy)acetyl]-3,4-dihydrocarbostyril as a white powder. 

M.p.: 215-216 

Reference Example 6 

3 g of 6-a-aminoacetyl-3,4-dlhydrocarbostyril monohydrochloride was suspended in 60 ml of 
tetrahydrofuran. Thereto were added 7 ml of triethylamine and 2.8 mg of 3.4-dimethoxybenzoyl chloride. 
The mixture was stirred at room temperature. After 3 hours, the resulting crystals were collected by 
filtration, methanol-washed and dried to obtain 2.6 g of 6-[2-(3.4-dlmethoxybenzoylamino)acetyl]-3,4- 
dlhydrocarbostyril as white acicular crystals. 

M.p.: 246-247 

Reference Examples 7-38 

Compounds shown in Table 1 were obtained by using respective starting materials. In the same 
procedure as In Reference Example 1 or 2. 
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Properties 


NMR (DMSO-dg) 6: 
8.62-8.67 (IH, m) 
8.83 (IH, d, J-2.6HZ) , 
9.55 (IH, d, J=1.4Hz), 

10.02 (IH, brs), 

10.32 (IH, brs) 


NMR (DMSO-dg) 6: 
7.60 (IH, t, J=4.8Hz), 
8.89 (2H, d, J=4.8Hz), 
9.89 (IH, brs), 

10.30 (IH, brs) 


Crystal form; Light brown acicular 
(recrystallized from 
ethanol) 
Mp: 86-87°C (HCl salt) 
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NMR (DMSO-dJ 6: 
9.95 (IH, brs), 
9.56 (IH, brs), 
7.9-7.7 (2H, m), 
7.7-7.5 (2H, m) 


NMR (DMSO-dg) 6: 
9.65 (IH, brs), 
9.32 (IH, brs), 
7.65-7.5 (2H, m) , 
7.45-7.3 (IH, m), 
7.15-6.9 (IH, m), 
6.15-5.9 (IH, m), 
5.5-5.2 {2H, m), 
4.8-4.55 (2H, m) , 
3.80 (3H, s) 
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Reference Examples 39-60 

55 Compounds shown in Table 3 were obtained by using respective starting materials, in the same 
procedure as in Reference Example 3 or 4. 
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55 Reference Example 61 

1.5 g of 1 ,3-dichloroacetone and 2.3 g of 3.4-dimethoxythiobenzamide were suspended in 100 ml of 
ethanol. The suspension was heated for 3 hours to complete the reaction. The solvent was removed by 
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distillation. The residue was purified by silica gel column chromatography to obtain 1.86 g of 2-(3,4- 
dimethoxyphenyl)-4-chloromethylthia20le as a colorless viscous oil. 
NMR (CDCb) 5: 
3.94 (3H. s). 
5 3.99 (3H, s). 
4.74 (2H, s). 
6.90 (1H. d, J = 8.3Hz). 
7.24 (1H, s), 

7.46 (1H, dd, J = 2.1 Hz. B.3H2), 
10 7.53 (1H, d, J = 2.1Hz). 

Reference Examples 62-70 

Compounds shown in Table 3 where obtained by using respective starting materials, in the same 
75 procedure in Reference Example 1 or 2. 
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Reference Examples 71-74 



55 



Compounds shown in Table 4 were obtained by using respective starting materials, in the same 
procedure as in Reference Example 3 or 4. 
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Reference Examples 75-77 

50 

Compounds shown in Table 5 were obtained by using respective starting materials, in the same 
procedure as in Reference Examples 1 or 2. 
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Reference Examples 78-97 
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Compounds shown in Table 6 were obtained by using respective starting materials, in the same 
procedure as in Reference Example 3 or 4. 
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SO NMR^* Compound of Reference Example 78 

NMR (CDCIs) 5ppm: 
2.65 (3H. s) 
4.65 (2H, s) 
55 7.98-8.16 (5H. m) 

NMR^^ Compound of Reference Example 79 
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NMR (CDCb) 5ppm: 
4.06 (3H. s) 
4.57 (2H. s) 
8.91 (1H. t. J = 1.9H2) 
5 8.98(1H. t J = 1.9H2) 
9.05 (1H. t J=:1.9H2) 

Compound of Reference Example 80 

70 NMR (CDCIa) 5ppm: 

4.00 (3H. s) 

4.42 (2H, s) 

7.76(1H,t. J = 8.0H2) 

8.1 1 (1 H, dd. J = 1 .1 Hz, J = aOHz) 
75 8.32 (1 H. dd, J = 1 .1 Hz. J = 8.0Hz) 

NMR'*> Compound of Reference Example 81 

NMR (CDCl3)5ppm: 
20 3.88 (3H. s) 
4.52 (2H, s) 
5.62 (2H. brs) 
8.40 (1H. d. J = 1.8H2) 
8.42 (1H. d. J = 1.8Hz) 

25 

NMR5> Compound of Reference Example 82 

NMR (CDCl3)6ppm: 
4.45 (2H. s) 
30 7.65 (1H,m) 
7.67 (1H. m) 
8.21 (1H. m) 
8.28 (1 H, m) 

35 NMR^> Compound of Reference Example 83 

NMR (CDCIa) fippm: 
2.27 (3H. s) 
2.62 (3H, s) 
40 3.94 (3H, s) 
4.43 (2H, s) 
8.30 (1H, s) 
8.48 (1H. s) 

45 NMR^ Compound of Reference Example 84 

NMR (CDCl3)appm: 
2.34 (3H. s) 
3.94 (3H, s) 
50 4.52 (2H. s) 
7.89 (1H. m) 
7.97 (1H. m) 
8.43 (1H» m) 

55 NMR«> Compound of Reference Example 85 

NMR (CDCI3) 5ppm: 
2.39 (3H. s) 
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3.96 (3H. s) 
4.46 (2H. s) 
7.21 (1H, d, J = 8.6Hz) 
8.29 (1H. dd. J = 2.0Hz. J = 8.6H2) 
5 8.58 (IH.d, J = 2.0Hz) 

NMR3> Compound of Reference Example 86 

NMR (CDCb) 5ppm: 
10 3.94 (3H. s) 

4.54 (2H. s) 

7.09 (1H. d. J=:a7H2) 

8.15 (1H. dd, J = 2.0Hz. J = 8.7H2) 

8.49 (1H, d, J = 2.0Hz) 
75 12.11 (1H, s) 

NMR^°> Compound of Reference Example 87 

NMR (CDCb) fippm: 
20 4.00 (3H. s) 
4.64 (2H, s) 
8.76 (2H. d, J = 2.2H2) 
8.85 (1H. d, J = 2.2H2) 
12.50 (1H. brs) 



25 



NMR"> Compound of Reference Example 93 



NMR (CDCia) fippm: 

1.27 (3H. t. J = 7.5Hz) 
30 2.68 (2H, t. J = 7.5Hz) 

4.67 (3H. s) 

5.73 (1H. s) 

6.85 (1H, d. J = 8.4H2) 

7.75 (1H. dd. J = 2.3H2, 8.4H2) 
35 7.82 (1H, d. J = 2.3H2) 

NMR^2) Compound of Reference Example 96 

NMR (CDCb) 5ppm: 
40 3.91 (3H, s) 
4.48 (2H. s) 
7.35 (1H. m) 
7.71 (1H. m) 
10.48 (1H, brs) 



45 



NMR'3) Compound of Reference Example 97 



NMR (DMSO-de) fippm: 
5.04 (2H. s) 
50 7.56 (1H, brs) 
8.10-8.39 (3H. m) 



55 



Reference Examples 98-116 

Compounds shown in Table 7 were obtained using respective starting materials, In the same procedure 
as in Reference Example 3 or 4. 
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NMR data of the compounds of Reference Examples 98-102. 105-113 and 115-116 

50 

NMR^^h Compound of Reference Example 98 

1H-NMR(CDCI3) 5: 2.59 (3H. s). 4.00 (3H. s). 4.84 (2H. s). 6.90 (1H. s). 8.25 (1H. s). 11.12 (1H. s) 

55 NMR'^*: Compound of Reference Example 99 

^H-NMR(CDCl3)5: 2.33 (3H. s). 3.96 (3H. s). 4.62 (2H. s), 6.79 (1H. d. J = 8.1H2). 7.80 (1H, d, 
J = 8.1 Hz). 11.40 (1H. s) 

99 
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NMR^®>: Compound of Reference Exannple 100 

'H-NMR(CDCl3)a: 1.25 (3H, t. J = 7.5H2). 2.73 {2H. q. J = 7.5H2). 4.00 (3H. s), 4.67 (2H. s). 7.98 (1H. 
d. J = 1 .7H2), 8.35 (1 H. d. J = 1 .7H2). 1 1 .66 (1 H, s) 

NMR^^': Compound of Reference Example 101 

iH-NMR(CDCl3) 5: 4.06 (3H. s). 4,68 (2H, s). 4.75 (2H. s). 7.74 (1H. dd, J=2.0H2. 6.7H2). 8.06 (1H. 

dd. J = 2.0H2. 6.7H2). 8.19 (1H. d. J = 2.3H2), 8.55 (IH, d. J = 2.3H2). 12.04 (1H. s) 

NMR^®): Compound of Reference Example 102 

^H-NMR(CDCl3) 5: 3.99 (3H. s). 4.75 (2H. s) 7.00 (1H, t. J = 7.8H2). 7.56 (1H. d. J = 7.8H2). 7.99 (1H. 

dd, J = 1.8H2. 7.8H2), 8.03 (2H. d. J = 8.5H2). 11.43 (1H, s). 7.74 (2H, d, J=8.5H2) 

NMR'^): Compound of Reference Example 104 

iH-NMR(CDCl3) S: 3.92 (3H. s). 4.28 (2H. s). 6.90 (1H. dd. J = 2.1H2. 3.3H2). 6,95 (1H. dd. J = 2.1H2. 
3.3H2), 9.90 (1H, brs) 

NMR2o>: Compound of Reference Example 105 

^H-NMR(CDCl3) 6: 3.95 (3H, s). 4.42 (2H. s). 7,26 (1H. d. J = 3.7Hz). 7.34 (1H. d. J=3.7H2) 

NMR^^^: Compound of Reference Example 106 

'H-NMR(CDCl3) 5: 1.47 (3H. t. J = 7.1H2). 2.61 (3H. s). 4.46 (2H. q. J = 7.1H2), 5.00 (2H, s). 8.21 (2H 
m) 

NMR22): Compound of Reference Example 107 

^H-NMR(CDCl3) 6: 1.40 (3H. t. J = 7.1H2), 4.36 (2H, s). 4.38 (2H. q. J = 7.1H2). 7.74 (1H. d. J = 4.0H2), 
7.78(1H. d. J = 4.pH2) 

NMR23): Compound of Reference Example 108 

^H-NMR(CDCl3) a: 4.10 (3H. s). 4.92 (2H, s). 9.4M0.01 (3H. m) 

NMR^'**: Compound of Reference Example 109 

^H-NMR(DMSO-d6)5: 5.05 (2H. s). 8,20 (1H, dd. J = 1.6H2. S.OHz). 8,42 (1H, dd. J = 0.9H2, 1.6Hz), 
9.01 (1H, dd. J=0.9H2. 5.OH2) 

NMR25): Compound of Reference Example 110 

^H-NMR(DMS0-d6) 5: 2.73 {3H, s). 5.03 (2H. s). 8.17 (1H. brs), 8.26 (1H, brs). 8.44 (1H, d. J = 2.1H2), 
8.54 (1H. d, J = 2.1H2) 

NMR2®>: Compound of Reference Example 111 

^H-NMR(CDCl3) 6: 4.01 (3H. s), 4.88 (2H. s), 8.15 (1H. dd. J = 0.7H2. 8.IH2). 8.45 (1H. dd. J = 2.1H2, 
8.1 H2). 9.13(1 H.m) 

NMR^^>: Compound of Reference Example 112 

^H-NMR(CDCl3) 5: 1.45 (3H. t. J = 7.1H2). 4.52 (2H. q, J = 7.1H2). 4.78 (2H. s), 8.49 (1H. d. J=8.1H2) 
8.96 (1H, dd, J= 1.9H2. 8.1 H2). 9.55 (1H. d, J = 1.9H2) 
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NMR^^>: Compound of Reference Example 113 

iH-NMR(DMS0-d6)«: 2.77 (3H, s). 5.08 (2H, s). 8.11 (1H. d. J = 5.7Hz). 8.25 (1H. s). 8.96 (1H. d, 

J = 5.7Hz) 

5 

NMR^^^: Compound of Reference Example 114 

iH-NMR(CDCl3) 5: 4.11 (3H, s), 4.76 (2H, s), 7.60 (1H. dd, J = 4.8Hz, 7.9H2). 8.12 (1H, dd. J = 1.5Hz. 
7.9Hz), 8.96 (1H. dd, J = 1.5Hz. 4.8H2) 

10 

NMR^°*: compound of Reference Example 115 

iH-NMR(DMS0-d6) «: 2.82 (3H. s). 2.87 (3H. s). 5.20 (2H. s). 8.09 (1H. brs). 8.42 (1H. brs). 9.01 (1H. 
s) 

15 

Example 1 

In 20 ml of ethanol were suspended 367 mg of 3\4'-dihydroxy-2-chloroacetophenone and 430 mg of 
3.4-dlmethoxythloben2amide. The suspension was refluxed for 3 hours with heating. After cooling, the 
20 resulting crystals were collected by filtration, ethanol-washed and dried. The dried material was recrystal- 
lized from ethanol to obtain 160 mg of 2-(3,4-dimethoxyphenyl)-4-(3.4-dihydroxyphenyl)thiazoIe hydrochlo- 
ride as yellow acicular crystals. 
M.p.: 1 46-1 48 -C 

25 Examples 2-136 

Compounds shown in Tables 8 and 9 were obtained by using respective starting materials. In the same 
procedure as in Example 1. 
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Table 8 




Compound of Example 2 




Crystal form: yellow prismatic (recrystallized 
from methanol) 

Mp: 182-183°C (decomposed, 1/4 FeCl2 salt) 



Compound of Example 3 

0 




Crystal form: light brown powdery (recrystallized 
from dimethylf ormamide) 

Mp: 300°C or above 
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Compound of Example 4 



r2 = H 



r3 



Crystal form: colorless acicular (recrystallized 
from diethyl ether-n-hexane) 

Mp: 59-60^C 



Compound of Example 5 



s 



Crystal form: light yellow prismatic (recrystal- 
lized from ethanol) 

Mp: 172-173''C 



Compound of Example 6 



OCH- 



Crystal form: light brown acicular (recrystallized 
from ethanol) 

Mp: 88-89**C (HCl salt) 
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Compound of Example 7 
r1 = 



r2 = H 



Crystal form:, brown powdery (recrystallized from 
ethanol acetate) 

Mp: 140-141'»C 



Compound of Example 8 

1 ^^N> 



r2 = H 



r3 - hQ 



Crystal form: light brown plate (recrystallized 
from ethanol) 

Mp: 129-130*'C 



Compound of Example 9 
r1 = 



r2 = H 



Crystal form: colorless acicular (recrystallized 
from methanol-ethyl acetate) 

Mp: 188-189°C 



50 



55 
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Compound of Example 10 



R-^ = H 



Crystal form: light brown acicular (recrystallized 
from ethyl acetate) 

Mp: 129-130^C 



Compound of Example 11 




r1 = (■ I 



r2 = H 



(CH3)2 



r3 = 



Crystal form: light green columnar (recrystallized 
from methanol) 

Mp: 135-136*0 



Compound of Example 12 

1 



= p ij , r2 = H , 



r3 =hQ) 



Crystal form: colorless acicular (recrystallized 
from diethyl ether-n-hexane) 

Mp: 57.5-58,5**C 
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Compound of Example 13 




Crystal form:, white acicular (recrystallized from 
diethyl ether-n-hexane ) 

Mp: 91.5-92°C 



Compound of Example 14 

^ . r2 = H 

O 



Crystal form: light brown plate (recrystallized 
from methanol) 

Mp: 206-207°C (decomposed) 



Compound of Example 15 




\\ , R^ = H , 

N 

r3 . -^OH 



Crystal form: orange powdery (recrystallized from 
ethanol -water ) 

Mp: 209-210*'C (decomposed, HCl salt) 
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Compound of Example 16 



= H , 
r3 = OH 



Crystal form; 



Mp: 83-84*»C 



colorless acicular (recrystallized 
from diethyl ether-n-hexane ) 



Compound of Example 17 



OH 

= -{^H 



Crystal form: colorless acicular (recrystallized 
from diethyl ether-n-hexane) 

Mp: 76-78**C 



Compound of Example 18 




= II II 
H 



R^ = H , 

r3 . -(^^OH 



Crystal form: brown powdery (recrystallized from 
dimethyl formamide-water ) 

Mp: 300**C or above 



50 
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Compound of Example 19 



_.0H 
r3.= hQ-OH 



Crystal form:- yellow powdery (recrystallized from 
dioxane-water ) 

Mp: 280-281*^0 



Compound of Example 20 

= Ti "1 , r2 = H 



r3 , .-f^oH 



Crystal form: yellow powdery (recrystallized from 
dimethylf ormamide-water ) 

Mp: 262-263*^0 



Compound of Example 21 



= fi n / r2 = H 



OH 

r3 . // \\ OH 




Crystal form: light yellow powdery (recrystallized 
from ethyl acetate) 

Mp: leO-lBl^C (decomposed) 
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Compound of Example 22 




Crystal form: yellow prismatic (recrystallized from 
ethanol ) 

Mp: 124-126°C (HCl salt) 



Compound of Example 23 




Crystal form: yellow acicular (recrystallized from 
ethyl acetate-diethyl ether] 

Mp: 128-129*C (HCI-I/2H2O salt) 



Compound of Example 24 




Crystal form: light brown powdery (recrystallized 
from dimethylformamide-water) 

Mp: 187-188''C 
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Compound of Example 25 



r1 




= H 



^OH 

r3 = -<^y OH 



Crystal form: yellow powdery (recrystallized from 
ethanol ) 

Mp: 248-249«C (HCl salt) 



Compound of Example 26 
d1 . 




OCH, 



« H , 



,3 ^ 




H 



Crystal form: white acicular (recrystallized from 
ethanol) 

Mp: 205-206*»C 



Compound of Example 27 




OCH, 



OCH- 



r2 = H , 



r3 = 




Crystal form: light brown powdery (recrystallized 
from ethanol) 

Mp: 156-158^C (HCl salt) 
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Compound of Example 28 




Crystal form: light brown acicular (recrystallized 
from dimethylf ormamide) 

Mp: 282-284°C (decomposed) 



Compound of Example 29 




Crystal form: colorless acicular (recrystallized 
from dimethylf ormamide) 

Mp: 199-200*'C 



Compound of Example 30 




Crystal form: colorless prismatic (recrystallized 
from ethyl acetate) 

Mp: 163-163. 5^C 
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Compound of Example 31 




OCH, 



OCH, 



r3 = 



Crystal form: light yellow plate (recrystallized 
from n-hexane) 

Mp: 98-99°C 



Compound of Example 32 




OCH, 



OCH. 



= H , 



r3 = r I 




Crystal form: light yellow powdery (recrystallized 
from dimethylf ormamide) 

Mp: 249-250*»C 



Compound of Example 33 
OCH, 



.CH3 
^CH3 

Crystal form: white acicular (recrystallized from 
ethanol ) 




Mp: 149-150«C 



112 



EP 0 513 387 A1 



Compound of Example 34 



50 




OCH, 



OCH- 



= H , 



CH, 




Crystal form: white acicular (recrystallized from 
methanol ) 

Mp: 160-161*»C 



Compound of Example 35 



r1 = 




R'' - H , 



CH, 



OCH. 



I 

CH, 



Crystal form: light yellow powdery (recrystallized 
from dimethylf ormamide-water ) 

Mp: 143.5-144°C 



Compound of Example 36 



r1 = 




= H , 



OCH. 



OCH- 



N 0 
n - Cj^gH37 

Crystal form: white powdery (recrystallized from 
ethanol ) 

Mp: 94-95*»C 



55 
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Compound of Example 37 




r2 « H 



OCH, 



Crystal form: light brown acicular (recrystallized 
from ethanol) 

Mp: 151-152°C 



Compound of Example 38 




r2 = H 



OCH, 



OCH, 



O - n - 



^5^11 



Crystal form: white acicular (recrystallized from 
petroleum ether) 

Mp: 67-68**C 



Compound of Example 39 




r2 = H 



OCH, 



OCH. 



S"ll 



50 



Crystal forms white acicular (recrystallized from 
methanol ) 

Mp: 122-123°C 
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Compound o£ Example 40 



r1 = f i] , r2 = H , 




OCH3 



= 00 

-o 



CO 



Crystal forms light yellow powdery (recrystallized 
from ethanol) 



Mp: 152.5-153.5^0 



Compound of Example 41 



ri = r ii , r2 = H 




OCH^ OCH3 
OCH, ' 

' r3 = r 11 




OCH3 

Crystal form: light yellow prismatic (recrystallized 
from ethano 1 -water ) 

Mp: 83-84**C 



Compound of Example 42 



OCHj 

.3 .Y , 





n - C^3H37 

Crystal form: yellow powdery (recrystallized from 
ethanol ) 

Mp: 69-70*C 
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Compound of Excunple 43 




R-^ = H , 



OCH- 



OCH- 



r3 «hQ^^ 



Crystal form: colorless acicular (recrystallized 
from ethyl acetate) 

Mp: 174. 5-175. 5**C 



Compound of Example 44 




^ ^ OCH, 



I 

COCH^ 

Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 147. 5-148. 5**C 



Compound of Example 45 

= ru ' r2 = H , 

OCH^ 

OCH^ 

r3 ^ r-SCH3 



Crystal form: light yellow acicular (recrystallized 
from methanol) 

Mp: 151-152*'C 
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Compound of Example 46 

= / r2 = H 




OCH^ / ^ 



*3 

HO 




R^ = ><s^ CH 



Crystal form: colorless plate (recrystallized from 
diethyl ether-petroleiim ether) 

Mp: 150-152^0 



Compound of Example 47 



Crystal form: white powdery (recrystallized from 
ethyl acetate-n*hexane) 

Mp: 126-127*»C 



Compound of Example 48 

0CH3 



r2 = H 



r3 



i 

CH^ 

Crystal form: yellow powdery (recrystallized from 
ethanol-diethyl ether) 

Mp: 124-126°C (HCl salt) 
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Compound of Example 49 




Crystal foinn:- white powdery ( recrystallized from 
dimethylf ormamide ) 

Mp: 263-265^0 



Compound of Example 50 




Crystal form: colorless prismatic (recrystallized 
from dimethylf ormamide- water) 

Mp: 249-250**C (decomposed) 



Compound of Example 51 




Crystal form: light brown prismatic (recrystallized 
from dimethylf ormamide) 

Mp: 225-226°C 
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Compound of Example 52 



^0CH3 




H 



0 



Crystal form: light brovm acicular (recrystallized 
from dimethylformamide) 



Mp: 250-251 *^C. 
Compound of Example 53 

1 . r if ^ , r2 = H , 



CH^ 




H 
OH 



Crystal form: white powdery (recrystallized from 
dimethylformamide ) 

Mp: 145-146°C 
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Compound of Example 54 




Crystal form: light brown acicular (recrystallized 
from dimethylf ormcimide-methanol ) 

Mp: 182-183^C 



Compound of Example 55 




CI 



Crystal form: light brown prismatic (recrystallized 
from dimethylformamide-methanol) 

Mp: 184-185*'C 
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Compound of Example 56 

OCH^ 



r2 = H 



•OCHj 

,3 



H ° 



Crystal form: white prismatic (recrystallized from 
dioxane) 

Mp: 223-234*=»C 



Compound of Example 57 



^OCH- 




1 

COCH, 



Crystal form: light brown granular (recrystallized 
ethanol ) 

Mp: iTe-ivg** 
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Compound of Example 58 




Crystal form: light brown powdery (recrystallized 
from ethanol-water) 

Mp: 159-161^C (HCl salt) 



Compound of Example 59 




OCH^ 

H 




H 



Crystal form: white powdery (recrystallized from 
dimethylf ormamide ) 

Mp: 300** or above 
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Compound of Example 60 
.OCH, 




, r2 = H , 



OH O 



r3 = 




Crystal form: light brown powdery (recrystallized 
from dimethyl formamide) 

Mp: 215-216**C 



Compound of Example 61 
.OCH, 



■XX 



OCH, 



r2 H 



r3 . 




CH, 
I ^ ^ 
N 

0 ^ 



Crystal form: colorless acicular (recrystallized 
from acetonitrile) 

Mp: 156-157*»C 



40 



45 



50 
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Compound of Example 62 




Crystal form: light yellow powdery (recrystallized 
from ethanol) 

Mp: 128-130*C (HCl salt) 



Compound of Example 63 




Crystal form: colorless acicular (recrystallized 
from ethyl acetate) 

Mp: 155-156*»C 
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Compound of Example 64 



r3 



Crystal form: light yellow acicular (recrystallized 
from dimethyl formamide^water) 

Mp: 206-208*»C 



Compound of Example 65 
OCH^ 

OCH 




r3 



■XX 



3 

OCH^ 



Crystal form: light brown acicular (recrystallized 
from dimethylformamide) 

Mp: 168-169'*C 
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Compound of Example 66 




Crystal form: white powdery (recrystallized from 
ethanol) 

Mp: 191-192«C 



Compound of Example 67 




Crystal form: white powdery (recrystallized 

from dimethylformamide-methanol) 

Mp: 226-227*»C 
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Compound of Example 68 
OCH, 



OCH, 



r2 = H 



Crystal fonn: light brown acicular (recrystallized 
from dimethylformamide-water) 

Mp: 227-228**C 



Compound of Example 69 



,OCH, 



0CH3 



r3 = 




Crystal form: white powdery (recrystallized from 
methanol ) 

Mp: 271-272°C 
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Compound of Example 70 



r2 = H 



^OCH. 



Crystal form: yellow powdery (recrystallized from 
methanol ) 

Mp: leS-lST^'C (decomposed, 2 HCl salt) 



Compound of Example 71 
,OCH, 



>1 = 




II , r2 = H , 



OCH. 



CH. 



Crystal form: white powdery (recrystallized from 
diethyl ether-pertroleum ether) 



Mp: 114-115''C 



40 



45 



50 



55 
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Compound of Example 72 
OCH 



, r2 = H , 

OCH3 

OH 

r3 = 




OH 



Crystal form: white powdery (recrystallized from 
ethanol-n-hexane ) 

Mp: 229-230*'C 



Compound of Example 73 
OCH, 



3 

OCH, 



r2 = H , 



OH 



r3 




OH 



Crystal form: Orange plate (recrystallized from 
ethanol) 

Mp: 192-192. 5°C 
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Compound of Example 74 



= H , 



OH 



r3 = 



HO 




Crystal form: light yellow prismatic (recrystallized 
from ethahol-n-hexane) 

Mp: 196-197«C 



Compound of Example 75 
OCH^ 



OCH- 



= H 



■XK> 



I 

CH, 



Crystal form: light brown powdery (recrystallized 
from dime thy Iformamide) 

Mp: 203.204°C 



40 



45 



50 



55 



130 



EP 0 513 387 A1 



Compound of Example 76 

OCH. 




Crystal form: white powdery (recrystallized from 
diethyl ether) 

Mp: 111-112^C 



Compound of Example 77 



OCH^ 



^ NO, 



HCOCH^ 



Crystal form: yellow acicular (recrystallized 
from acetonitrile) 

Mp: 219-220. 5^C 
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Compound of Example 78 




OCH3 

CH 



1 ' 



r3 



I 



Crystal form: light brown powdery ( r eery stalli zed 
from acetonitrile) 

Mp: 172-5-173. 5°C 



Compound of Example 79 

HO 



R 



3 = .-.^^OH 



Crystal form: light yellow powdery (recrystallized 
from ethanol-n-hexane) 

Mp: 203-204°C 
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Compound of Example 80 




Crystal form: yellow acicular (recrystallized from 
ethanol) 

Mp: 177-178*'C 



Compound of Example 81 
,OCH-, 



3 

OCH 



3 

3 = ^/ \^ 

NHCOCH 




NHCOCH^ 



3 



Crystal form: light yellow powdery (recrystallized 
from acetonitrile) 

Mp: 224-225^C 
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Compound of Exeunple 82 



r2 = H 



CI 



Cl 



40 



45 



Crystal form: white acicular (recrystallized 
from ethanol-water) 

Mp: 125-126°C 



Compound of Example 83 



■■■X? 



r2 = H 



Crystal form: yellow prismatic (recrystallized from 
ethyl acetate-n-hexane) 

Mp: 147-148'^C 



50 



55 
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Compound of Example 84 



Crystal form: light yellow powdery (recrystallized 
from isopropanol) 

Mp: 202-204*»C (HBr salt) 



Compound of Example 85 



r2 = H 



Crystal form: brown plate (recrystallized from 
ethyl acetate) 

Mp: 131-132«C 
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Compound of Example 86 



r2 « Br , 



Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 147-149** 



Compound of Example 87 



40 



45 



SO 



Crystal form: white powdery (recrystallized from 
ethanol -water) 

Mp: 147-148°C (HCl salt) 



55 
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Compound o£ Example 88 


5 


■ XJ . «^ - « - 


10 


= -CH2CO2C2H5 


75 


Cirystal form: white prismatic (recrystallized from 
ethanol ) 

Mp: 119-120'C (HCl salt) 


20 






Compound of Example 89 


25 


R-*- = ! , R^ = H , 


30 


R^ = -CH2CONH2 


35 


Crystal form: white prismatic (recrystallized from 
ethanol ) 

Mp: 198-200**C (decomposed, HCl salt) 


40 





45 



50 
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Compound of Example 90 




Crystal form: white powdery (recrystallized from 
ethanol -water) 

Mp: 118-119*'C 



Compound of Example 91 




Crystal form: yellow columnar (recrystallized from 
ethanol ) 

Mp: 176-177«C 



138 



EP 0 513 387 A1 




Crystal form: light brown acicular (recrystallized 
from ethanol) 

Mp: 184-185«C 



Compound of Example 93 




H 



Crystal form: yellow powdery (recrystallized from 
ethanol) 

Mp: 255-258*'C (decomposed, HBr salt) 
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Compound of Example 94 




H 



Crystal form: light brown acicular (recrystallized 
from DMF) 

Mp: 235-236*»C 
Compound of Example 95 




Crystal form: light brown powdery (recrystallized 
from dimethylformamide) 

Mp: 236-237**C 
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Compound of Example 96 




Crystal form: white powdery (recrystallized from 
methanol ) 

Mp: 235-236**C 



Compound of Example 97 




H 



Crystal form: colorless prismatic (recrystallized 
from ethyl acetate) 

Mp: 198-199°C 
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Compound of Example 98 



■X) ' «^--o 



Crystal form: light brown prismatic (recrystallized 
from ethanol -diethyl ether) 

Mp: 148-149**C (HCl salt) 



Compound of Example 99 





Crystal form: yellow acicular (recrystallized 
from ethanol) 



Mp: 226-228^C (HBr salt) 
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Compound of Example 100 




Crystal form: dark green acicular (recrystallized 
from ethanol) 

Mp: 154-155°C (HBr salt) 



Compound of Example 101 




Crystal form: light brown acicular (recrystallized 
from ethanol) 



Mp: 128-129**C 
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Compound of Example 102 




Crystal form: white acicular (recrystallized 
from ethanol) 

Mp: 170-171°C 



Compound of Example 103 




Crystal form: yellow acicular (recrystallized from 
chlorof orm-ethanol ) 

Mp: 149-150*'C 
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Compound of Example 104 




Crystal form: light violet plate (recrystallized 
from ethanol) 

Mp: 167-169**C (decomposed) 



Compound of Example 105 




3 

OCH 



3 




r3 = 



Crystal form: red powdery (recrystallized from 

ethanol ) 

Mp: 184-186°C (decomposed) 
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Compound of Example 106 




r1 = _^ \)— OCH3 , r2 = H , 
OCH, 




Crystal form: brown acicular (recrystallized from 
ethanol ) 

Mp: 221-224«'C 



Compound of Example 107 




OCH 2 

= S — °C"3^ r2 = H , 



r3 = 




H 

N 
H 



NMR (DMSO-Dg) 5: 

10.5(2H, brs), 8.18(1H, d, J=1.7Hz), 8.09(1H, s), 
7.96(1H, dd, J=8.5Hz, 1.7Hz), 7.71(1H, d, J=8.5Hz), 
7.5-7.65{2H, m), 7.09(1H, d, J=8.4Hz), 3.86(3H, s), 

3.83(3H, s) 
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H , 

V(X 

H 

Crystal form: colorless prismatic (recrystallized 
from ethanol) 

Mp: 216-217°C 
Compound of Example 109 




H 



Crystal form: light yellow prismatic (recrystallized 
from dimethylformamide) 

Mp: 263-264^C 



Compound of Example 108 
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Compound of Example 110 






= -<;^^^N02 " , r2 = H , 






••■ID 


0 

H 


^0 


Crystal form: orange acicular (recrystallized from 
dimethylf ormamide ) 


Mp: 300°C or above 






Compound of Example 111 






CH3 




















H 




Crystal form: light yellow plate (recrystallized 
from dimethylf ormamide) 


Mp: 231-232°C 
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Compound of Example 112 




r1 = H^^^CH3 , ~ r2 = H , 




OH 




H 




• 

ry^Tc^^^ friYTTi* liaht brown powdery (re 
from dioxane) 


crystallized 


Mp: 272. 5-273. S'C 




Compound of Example 113 




r1 = -^^^^ F / r2 = H , 




"■■■CC 

H 


I, 

0 


Crystal form: light yellow prismatic 
from dioxane) 


( recrystallized 


Mp: 242-243°C 
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Compound of Example 114 




Crystal form; light yellow acicular (recrystallized 
from dioxane) 

Mp: 236-237°C 



Compound of Example 115 




Crystal form: light brovm prismatic (recrystallized 
from dimethylf ormaraide) 

Mp: 255-256°C 
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Compound of Example 116 








= H , 






00 

H 


^0 


Crystal form: light yellow columnar (recrystallized 
from diethylformamide) 


Mp: 264-265°C 






Compound of Example 117 






r1 = _^^_C02H , r2 = H 


# 




r3 = 


cc 

H 




Crystal form: light yellow powdery (recrystallized 
from dimethyl formamide) 


Mp: SOCC or above 
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Compound of Example 118 








r1 = y OCH3 , r2 


= H 


t 




II ^ 










0 


H 




Crystal form: light yellow acicular (recrystallized 
from dimethylf ormamide ) 


Mp: 264-265*'C 








Compound of Example 119 










t 






V ° 










D 


H 




Crystal form: colorless acicular 
from acetonitrile) 


( recrystallized 


Mp: 209-210''C 
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Compound of Example 120 




Crystal form: light yellow powdery (recrystallized 
from dimethylformamide) 

Mp: 300®C or above 



Compound of Example 121 




H 



Crystal form: white powdery (recrystallized from 
dimethyl formamide-water ) 

Mp: 284-286°C 
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Compound of Example 122 



r1 = -f Vfir , r2 = H , 



r3 = 





H 



Crystal form: colorless acicular (recrystallized 
from dioxane-water) 



Mp: 252-253°C 



Compound of Example 123 



r3 = 





H 



Crystal form: light green powdery (recrystallized 
from ethano 1 -water ) 

Mp: 256-258°C (HCl salt) 
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Compound of Example 124 



r1 = 




OC2H5 , 



= H , 



OC2H5 



,3 = 




H 



Crystal form: colorless acicular (recrystallized 
from dioxane) 



Mp: 191-192°C 



Compound of Example 125 

OCH, 



r1 = 




0-CH2CH=CH2 



, R^ = H 



r3 = 




Crystal form: colorless prismatic (recrystallized 
from dioxane-water ) 

Mp: 178-179°C 
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Compound of Example 126 




^0CH3 




r1 = _CH2-<(V-0CH3 , r2 = H 




■'■ 0 


H 


Crystal form: white powdery (recrystallized from 
dimethylf ormamide ) 


Mp: 185-186°C (HCl salt) 




Compound of Example 127 




^ OCH3 




r1 = -C-^^^J-OCtt^ , r2 = H , 
0 




•'■0 


H 


Crystal form: light brown acicular (recrystallized 
from chlorof orm-ethanol ) 


Mp: 249-251°C 
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Compound of Example 130 



r1 = _^ V0CH3 , r2 = H , 




r3 = 




Crystal form: white powdery (recrystallized from 
dimethyl formamide ) 



Mp: 300 °C or above 



Compound of Example 131 



^OCH^ 

r1 = _/^y-0{CH2)i7CH3, r2 = H , 




Crystal form: white powdery (recrystallized from 
ethanol ) 

Mp: 127-128^C 
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Compound of Example 132 
OC2H5 

Crystal form: colorless columnar (recrystallized 
from petroleum ether-diethyl ether) 

Mp: 141-142*'C 

Compound of Example 133 
OCH^ 

r1 = --^^^^^^l-oCH3 , r2 = H , 

r3 = -f^ 

Crystal form: light yellow powdery (recrystallized 
from ethanol) 

Mp: 157-167 "C (decomposed, HCl salt) 

NMR (CDCI3) 6: 

3.80(3H, s), 3.87{3H, s), 7.06(1H, d, J=8.5Hz), 
7.56(1H, dd, J=2.1H2, 8.5Hz), 7.65-7 .82 (2H, m), 
8.31(1H, t, J=6.7Hz)/ 8.46(1H, d, J=7.9Hz), 
8.65-8.82(2H, m) 
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Compound of Example 134 




Crystal form: light yellow powdery (recrystallized 
from methanol) 

Mp: 270-271°C (decomposed, 1/3 FeCl2 salt) 



Compound of Example 135 




H 



Crystal form: yellow powdery (recrystallized from 
dimethyl formamide-water ) 

Mp: 182-183*^C 
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Table 9 



5 




Compound of Example 136 




pi - // vv_orH d2 . u 

K - — u y — ^^^"3 r R = H 


















H 


Crystal form: light brown powdery 


( recrystallized 


from ethanol) 


Mp: 191-192^C 





Example 137 

40 In 25 ml of acetic acid was dissolved 2 g of 6-[2-(3.4-dimethoxyben20yIoxy)acetyl]-3.4-dihydrocar- 
bostyril. Thereto was added 2 g of ammonium acetate. The mixture was stirred at 130*C for 3 hours with 
heating. The solvent was removed by distillation. The residue was dissolved in ethanol. The solution was 
treated with active carbon, and then recrystallization was conducted to obtain 120 mg of 2-(3,4-dimethox- 
yphenyl)-4-(3,4-dihydrocarbostyrjl-6-yl)oxazole as light brown acicular crystals. 

45 M.p.: 191-192" C 

Example 138 

There were mixed, each in a powdery state, 500 mg of 6-[2-(3.4-dimethoxyben2oylamino)acetyl]-3,4- 
50 dihydrocarbostyril and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2.4-disulfide (Lawesson's 
reagent). The mixture was stirred at 200 'C with heating. After 3 hours, the reaction was completed. The 
residue was subjected to silica gel column chromatography (dichloromethanermethanol = 49:1 by v/v). A 
solid obtained from the eluate was recrystallized from ethanol to obtain 98 mg of 2-(3.4-dlmethoxyphenyl)-5- 
(3,4-dihydrocarbostyril-6-yl)thiazole as a white powder. 
55 M.p. 235-236 

The compounds of Examples 1-95 and 97-135 were obtained by using respective starting materials, in 
the same procedure as in Example 138. 
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Example 139 

In 50 ml of dichloromethane was dissolved 1 g of 2-(pyridin-3-yl)-4-phenylthiazole. Thereto was added 
900 mg of m*chloroperbenzolc acid at room temperature. The mixture was stirred at the same temperature 
5 for 2 hours. The reaction mixture was washed with an aqueous sodium hydrogencarbonate solution and 
dried. The solvent was removed by distillation. The residue was recrystallized from ethyl acetate to obtain 
306 mg of 3-(4-phenylthiazol-2-yl)pyridine-N-oxide as a brown powder. 
M.p.: 140-141 •C 

70 Example 140 

In 25 ml of acetic anhydride was dissolved 2.8 g of 3-(4-phenylthiazol-2-yl)pyridine-N-oxide. The 
solution was refluxed for 6 hours with heating. The solvent was removed by distillation. The residue was 
treated with ammonia water and extracted with dichloromethane. The extract was water-washed, dried and 
75 subjected to solvent removal by distillation. The residue was mixed with a small amount of dichloromethane. 
The resulting crystals were collected by filtration and recrystallized from methanol to obtain 60 mg of 2-(2- 
oxopyridin-3-yl)4-phenylthiazole as light brown plate crystals. 
M.p.: 206-207 •€ (decomposed) 

20 Example 141 

In 50 ml of tetrahydrofuran was suspended 103 mg of lithium aluminum hydride. Thereto was added, in 
small portions. 1 g of 2-(3,4-dimethoxyphenyl)-4-(3.4-dihydrocarbostyril-6-yl)thiazole. The mixture was 
stirred at 90'C for 3 hours with heating. 0.3 ml of water was added under ice-cooling, and the mixture was 

25 stirred and then filtered. The residue was extracted with dichloromethane. The extract was water-washed, 
dried and subjected to solvent removal by distillation. The residue was treated with active carbon and then 
converted into a hydrochloride with methanolhydrochloric acid. The hydrochloride was recrystallized from 
ethanol to obtain 465 mg of 2-(3,4-dimethoxyphenyl)-4-(1,2,3,4-tetrahydroquinolin-6-yl)thiazole hydrochloride 
as a light brown powder. 

30 M.p.: 156-1 58* C 

Example 142 

In 4 ml of acetic acid and 2 ml of hydrobromic acid was suspended 500 mg of 2-(3,4-dimethoxyphenyl)- 
35 4-(3,4-dihydrocarbostyril-6-yl)thiazole. The suspension was refluxed for 6 hours with heating. After cooling, 
the resulting crystals were collected by filtration, dried and recrystallized from ethanol to obtain 67 mg of 2- 
(3,4-dihydroxyphenyl)-4-(3,4-dihydrocarbostyreil-6-yl)thiazole as a yellow powder. 
M.p.: 255-258 'C (decomposed) 

40 .Example 143 

In 20 ml of DMF was dissolved 0.57 g of 2-(3,4-dimethoxyphenl)-4-(3,4-dihydro-2H-1,4-benzothiazin-3- 
(4H)-one-6-yl)thiazole. 0.065 g of 60% sodium hydride was added under ice-cooling. The mixture was 
stirred for 30 minutes. 0.18 ml of methyl iodide was added, and the mixture was stirred at 0*C to room 
45 temperature overnight. The solution was concentrated and mixed with water. The resulting crystals were 
collected by filtration, water-washed and dried. The crystals were recrystallized from DMF-water to obtain 
0.32 g of 2-{3,4-dimethoxyphenyl)-4-{4-methyl-2H-1 .4-benzothiazin-3(4H)-one-6-yl)thiazole as a light yellow 
powder. 

M.p.: 143.5-144* C 

50 The compounds of Examples 11, 29. 36, 42, 48, 61, 62, 71. 75. 78, 102 and 123 were obtained by 
using respective starting materials, in the same procedure as in Example 143, 

Example 144 

55 In 10 ml of pyridine was dissolved 1 g of 2-(3,4-dimethoxyphenyl)-4-(1,2,3,4-tetrahydroquinolin-6-yl)- 
thiazole. Thereto was added 0.44 g of benzoyl chloride at 0 * C, and the mixture was stirred for 5 hours. The 
solution was concentrated and mixed with ethanol and water in this order. The resulting crystals were 
collected by filtration and recrystallized from ethanol to obtain 0.7 g of 2-(3,4-dimethoxyphenyl)-4-(l- 
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benzoyl-l ,2,3,4-tetrahydroquinolin-6-yl)thia2ole as a light yellow powder. 
M.p. : 152.5-1 53.5 'C 

Example 145 

5 

In 20 ml of tetrahydrofuran was dissolved 300 mg of 2-(3.4-dimethoxyphenyl)-4-(3-amino-4-hydrox- 
yphenyOthlazole. Thereto was added 0.46 ml of triethylamine at room temperature. The mixture was stirred 
at the same temperature for 30 minutes. 100 mg of phosgene was blown thereinto, and the resulting 
mixture was stirred for 2 hours. The solvent was distilled off. The residue was washed with diethyl ether, 
10 followed by filtration to collect crystals. The crystals were recrystalllzed from methanol to obtain 50 mg of 2- 
(3.4-dimethoxyphenyl)-4-(benzoxa2ol-2-on-5-yl)thia20le as a white powder. 
M.p.: 271 -272 'C 

Example 146 

75 

In 10 ml of aceticanhydride and 10 ml of pyridine was dissolved 1 g of 2-(3.4-dimethoxyphenyl)-4- 
(1,2,3,4-tetrahydroquinolin-6-yl)thiazole. The solution was stirred at room temperature overnight. The reac- 
tion mixture was concentrated. The concentrate was mixed with water. The resulting crystals were collected 
by filtration, water-washed and dried. Recrystallization from ethanol was conducted to obtain 0.31 g of 2- 
20 (3.4-dimethoxyphenyl)-4-(1-acetyl-1,2.3,4-tetrahydroquinoIin-6-yl)thia2ole as colorless acicular crystals. 
M.p.: 147.5-148.5 'C 

The compounds of Examples 57. 63. 66, 76. 77 and 81 were obtained by using respective starting 
materials, in the same procedure as in Example 146. 

25 Example 147 

2.05 g of 2-(4-ethoxycarbonylphenyl)-4-(3.4-dihydrocarbostyril-6-yl)thiazo!e was suspended in 20 ml of a 
10% aqueous potassium hydroxide solution and 50 ml of ethanol. The suspension was refluxed for 5 hours. 
Ethanol was removed by distillation. After cooling, the residue was mixed with hydrochloric acid to make it 
30 acidic (pH 1). The resulting crystals were collected by filtration and recrystalllzed from dimethylformamide 
to obtain 0.70 g of 2-{4-carboxyphenyl)-4-(3,4-dihydrocarbostyril-6-yl)thiazoIe as a light yellow powder. 
M.p.: 300 * C or above 

Example 148 

35 

In 20 ml of oxalyl chloride was suspended 0.62 g of 2-(4-carboxyphenyl)-4-(3,4-dihydrocarbostyril-6-yl)- 
thiazole. The suspension was refluxed for 1 hour with heating. Oxalyl chloride was distilled off. The residue 
was suspended in acetone under ice-cooling. Thereto was added ammonia water. The mixture was returned 
to room temperature and stirred overnight. The mixture was mixed with water. The resulting crystals were 
40 collected by filtration, water-washed, dried and recrystalllzed from dimethylformamide to obtain 0.29 g of 2- 
(4-carbamoylphenyl)-4-(3.4-dihydrocarbostyril-6-yl)thiazole as a light yellow powder. 
M.p.: 300 ' C or above. 

Example 149 

45 

In 150 ml of chloroform-ethanol was suspended 3.40 g of 2-(3-methoxy-4-methylthiophenyl)-4-(3.4- 
dlhydrocarbostyril-6-yl)thiazole. Thereto was added, in small portions, 1.97 g of methachloroperbenzoic acid 
(80%) under ice-cooling. The mixture was stirred for 1 hour. Then, the mixture was returned to room 
temperature and stirred overnight. Thereto was added an aqueous sodium carbonate solution. The mixture 
50 was extracted with chloroform three times. The combined extract was washed with a saturated aqueous 
sodium chloride solution and dried over magnesium sulfate. The solvent was distilled off and the resulting 
crystals were recrystalllzed from dimethylformamide to obtain 0.50 g of 2-(3-methoxy-4- 
methylsulfinylphenyl)-4-(3,4-dihydrocarbostyril-6-yl)thiazole as light yellow acicular crystals. 
M.p.: 264-265 

55 The compound of Example 45 was obtained by using the starting material, in the same procedure as in 
Example 149. 

Example 150 
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In 100 ml of chloroform-ethanol was suspended 2.9 g of 2-(3-methoxy-4-methylsulfinylphenyl)-4-(3,4- 
dlhydrocarbostyril-6-yl)thiazole. Under Ice-cooling, 1,72 g of m-chloroperbenzolc acid (80%) was added in 
small portions and the mixture was stirred for 1 hour. Then, the mixture was returned to room temperature 
and stirred overnight. The resulting crystals were collected by filtration, washed with ethanol and diethyl 
ether, and dried. Recrystaflization from dimethylformamide-water to obtain 0.50 g of 2-(3-methoxy-4- 
methylsuflonylphenyl)-4-(3,4-dihydrocarbostyril-6-yl)thiazole as a white powder. 
M.p.: 284-286 'C 

Example 151 

In 6 ml of chloroform was dissolved 100 mg of 2-(3.4-dimethoxybenzoyl)-4-(3.4-dihydroxycarbostyril-6- 
yl)thia20le. Thereto was added sodium boron hydride at room temperature, and the mixture was stirred for 1 
hour at the same temperature. The solvent was distilled off. The residue was extracted with chloroform. The 
extract was water-washed, dried and then subjected to solvent removal by distilation. The residue was 
purified by silica gel column chromatography (eluent: chloroform/methanol = 99/1) and then recrystalllzed 
from ethyl acetate to obtain 52 mg of 2-[l-(3.4-dimethoxyphenyl)-1-hydroxymethyl]-4-(3.4- 
dlhydroxycarbostyril-6-yl)thiazole as light brown prismatic crystals. 
M.p.: 1 88-1 89 

Example 152 

In 50 ml of acetic acid was suspended 2 g of 2-(3.4-dimebthoxybenzyl)-3,4-dihydroxycarbostyril-6-yl)- 
thiazole. Thereto was added 1.2 g of Cr03. The mixture was stirred at 70-80 'C for 3 hours. Then, 2 g of 
activated magnesium silicate [Florisil (trade name) manufactured by Wako Pure Chemical Industry, Ltd.] 
was added, and the mixture was stirred at room temperature for 1 hour. After the completion of a reaction, 
the solvent was removed by distillation, and the residue was suspended in a chloroform-methanol (4:1) 
mixture. The suspension was filtered. The filtrate was subjected to solvent removal by distillation. The 
residue was purified by silica gel column chromatography (eluent: chloroform/methanol = 199/1) and then 
recrystalllzed from chloroform-ethanol to obtain 300 mg of 2-(3.4-dimethoxybenzoyl)-4-(3.4- 
dihydroxycarbostyril-6-yl)thia2ole as light brown acicular crystals. 
M.p.: 249-251 

Examples 154-234 

Compounds shown In the following Table 10 were obtained by using respective starting materials, in the 
same procedures as In Examples 1 and 138. 
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Table 10 




Compound of Example 154 



OCH. 



^CH- 



= H 



r3 = 



"NO. 



Crystal form: yellow powdery (recrystallized from 
dioxane) 

Mp: 196.5-197*>C Form: free 



Compound of Example 155 



1 = -7/ V 




CH, 



OCH- 



R^ = H 



HO^ 

»3 = 1// \\ 
OH' 




Crystal form: light brown acicular (recrystallized 
from methanol) 



Mp: 133-135°C Form: free 
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Compound of Example 156 



r1 = -^^-OCH, 



= H 



Crystal form: light yellow powdery (recrystallized 
from e than© 1 -water) 

Mp: 198-200*'C Form: 2 HCl salt 



Compound of Example 157 



R^ = H 



r3 = 













H 



45 



50 



Crystal form: colorless acicular (recrystallized 
from dioxane) 

Mp: 185-186°C Form: free 



55 
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Compound of Example 158 

= — ^ — OCH^ , 
^=^0CH3 

0 

r2 = -COCH2CH3 , r3 = 



Crystal form: white powdery (recrystallized from 

ethanol ) 

Mp: 121-123^C Form: free 



Compound of Example 159 

^ = -f\- OCH. 




3 

OCH^ 



r2 = H , r3 = 



0 

II 

NHCCH 



3 

NHCCH, 

II ^ 
O 



Crystal form: white powdery (recrystallized from 
dioxane-water ) 

Mp: 255-256°C Form: free 
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Compound of Example 160 




= H 



txi. 



Crystal form: white powdery (recrystallized from 
dioxane ) 

Mp: 164-165**C Form: free 



Compound of Example 161 




r1 « \>_OCH2CH3 
OCH, 



= H 



r3 = 




H ^ 



45 



50 



Crystal form: colorless acicular (recrystallized 
from dioxane) 

Mp: 203-204°C Form: free 



55 
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Compound of Example 162 


5 


\ / 2' 9 3 ' 

^0(CH2)5CH3 


10 


H 


15 


Crystal form: colorless acicular (recrystallized 
from ethanol) 


20 


Mp: 125. 5-126. 5**C Form: free 




Compound of Example 163 


25 


r1 = \\—o^cH^)^Q^^ 

^ — C 

0(CH2)3CH3 


30 


H 


35 




40 


Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 170-171*»C Form: free 


45 




50 
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Compound of Exan^le 164 




©(CHjjjCHj 



■ H 



tKX, 



Crystal form: white powdery (recrystallized from 
dioxane) 

Mp: 203-204^*0 Form: free 



Compound of Example 165 




OCH^ 
OCH2CH2 



= H 



Crystal form: colorless acicular (recrystallized 
from dioxane) 

Mp: 179-181*C Form: free 



45 



50 



55 
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Compound of Example 166 



R-* = H 



Crystal form: light yellow prismatic (recrystallized 
from dioxane) 

Mp: 250-251*C Form: free 




Compound of Example 167 



= — V— OCH3 

0(CH2)2CH3 



= H 




H 



Crystal form: white acicular (recrystallized from 
dioxane-water ) 

Mp: 188-189^C Form: free 



45 



50 



55 
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Compound of Example 168 




ri = -^Q- 0CH3 




^0(CH2)3CH3 




H 




Crystal form: light yellow acicular 
from dioxane-water) 


( recrystallized 


Mp: 189-190®C Form: free 




Compound of Example 169 




OCH3 , 




^^^OCH^ 




r2 = H , = 0^ 




Crystal form: light brown prismatic 
from ethyl acetate) 


( recrystallized 


Mp: 171-172°C Form: free 
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Compound of Example 170 




Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 125-126°C Form: free 



Compound of Example 171 





Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 195-197*»C Form: free 
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Compound of Example 172 



.1 = — /^v 




OCH2CH3 



OCHjCHj 



r2 = H , r3 = _(/ X ^NHj 




NH 



Crystal form: light yellow powdery (recrystallized 
from ethanol -water) 

Mp: 96-97^C Form: HCl salt 



Compound of Example 173 




= — (/ \K OCH3 , r2 = H , 

OCH^ 



r3 = — ( V) j,^^ N - CH3 




Crystal form: light brown powdery (recrystallized 
from ethanol) 

Mp: 138-139**C Form: dihydrochloride 
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Compound of Example 174 




0 



Crystal form: light yellow powdery 
Mp: 248-249°C Form: free 
Compound of Example 175 

= — ^ y— OCH2CH3 , 
^OCH2CH2 




Crystal form: light yellow plate (recrystallized 
from ethanol) 

Mp: 195-196°C Form: free 
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Compound of Example 176 



OCH. 




OCH3 , « H , 



r3 =-V/ \^ 



^-CH^OH 

0— s:' 

O-H^ V-OCH2 
/ ^\ CHoO OCH 






Crystal form: white powdery (recrystallized from 
ethyl acetate) 

Mp: 180-181^C Form: free 



Compound of Example 177 
'Br 




= '^>— OCH^ 



OCH- 



r3 = 



Crystal form: light yellow prismatic (recrystallized 
from dioxane) 

Mp: 254-255**C Form: free 
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Compound of Example 178 
rI = — — 0CH3 

^N(CH3)2 

^N(CH3)2 



Crystal form: brown powdery (recrystallized from 
ethanol-diethyl ether) 

Mp: 164-165''C Form: dihydrochloride 



Compound of Example 179 
= -.(^^A— OCH2CH3 




OCH2CH3 



r2 = H , r3 = -^/V CI 




Crystal form: light yellow acicular (recrystallized 
from ethanol) 

Mp: 138-139°C Form: free 
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Compound of Example 180 



= — V)_ OCH2CH3 , r2 = H 



^CH2CH3 



r3 = —(^ J N N - CHi 



'2 



Crystal form: yellow acicular (recryst alii zed from 
ethanol ) 

Mp: 117-118*C Form: dihydrochloride 



Compound of Example 181 



- OCH2CH3 , r2 = H 



OCH^CH^ 




Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 168-170**C Form: trihydrochloride 
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Compound of Example 182 




0CH2CH3 
0CH2CH3 



r2 = H 




.3 



OH 



Crystal form: white prismatic (recrystallized from 
toluene) 

Mp: 175-176*'C Form: free 



Compound of Example 183 



0CH2CH3 



0CH2CH3 



r2 = H 



r3 = 



^CH20CCH3 

0 
I 



OCCHq 

lii \ I 

CH3CO *0CCH3 



50 



Crystal form: white powdery (recrystallized from 
ethyl acetate-n-hexane) 

Mp: 180-181^C Form: free 



55 
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Compound of Example 184 



= — OCH2CH3 , r2 = H 

OCH2CH2 






HO OH 



Crystal form: white acicular (recrystallized from 
ethanol ) 

Mp: 138-140**C Form: free 



Compound of Example 185 



= C V OCH2CH3 



OCHjCHj 



0 

r2 = H , R^ = — ^ OS - OH 

O 





Crystal form: yellow powdery (recrystallized from 
ethanol -water ) 

Mp: 175-176°C Form: free 
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Compound of Excunple 186 




= ^ — OCH2CH3 , r2 = H 

OCH^CH^ 



r3 = N N - 



NHCCH- 



Crystal form: light yellow acicular (recrystallized 
from ethanol -diethyl ether) 

Mp: 138-140**C Form; hydrochloride 



Compound of Example 187 



r1 = 




// \^ OCH2CH3 , r2 := H 



OCH2CH2 



r3 = 



// \) N O 

'NO-, 



50 



Crystal form: orange acicular (recrystallized from 
ethyl acetate-n-hexane) 

Mp: 119-120**C Form: free 



55 
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Compound of Example 188 



r1 = 




OCHnCH 



= H 



CH^CH^ 



// N NH 




Crystal form: brown prismatic (recrystallized from 

ethanol ) 

Mp: 202-203**C Form: hydrochloride 



Compound of Example 189 




r1 = OCHoCHr, , R-' = H 



CH2CH3 



r3 = N 
NO 




Crystal form: yellow acicular (recrystallized from 
dioxane-water ) 

Mp: 142-143®C Form: free 
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Compound of Example 190 


5 




— OCH2CH2 / 




^OCH2CH2 


70 


r2 = H 


^--COOH 


75 








Crystal form: 


white acicular (recrystallized from 
ethanol ) 


20 


Mp: 194-195'»C 


Form: free 




Compound of Example 191 


25 


r1 =-hQ- 


- OCH2CH3 , r2 = H 
OCH2CH3 


30 






35 




— N 0 
W 


40 








Crystal form: 


colorless acicular (recrystallized 
from ethanol-water ) 




Mp: 173-175**C 


Form : hydrochloride 


45 







50 
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Compound of Example 192 




— OCH2CH3 , 
OCHjCH^ 


r2 = H 




Crystal form: 


light yellow acicular (recrystallized 
from ethanol) 


Mp: 98-99*'C 


Form: free 


Compound of Example 193 


= — (f^" OCH2CH3 , 




-OCH2CH3 






r2 = H , 


r3 , ^^^^ CI 


Crystal form: 


colorless acicular (recrystallized 
from ethanol) 


Mp: 95-96°C 


Form: free 



55 
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30 



SO 



Compound of Ex£unple 194 




OCH2CH3 
OCH^CH^ 



70 



r2 = H 



NO-] 



75 



Crystal form: yellow acicular (recrystallized from 
dioxane -water ) 



20 



Mp: 145-146. 5**C Form: free 



Compound of Example 195 



25 




OCH2CH3 



OCH2CH2 



CI 



35 



40 



Crystal form: colorless acicular (recrystallized 
from ethanol) 



45 



Mp: 114-114. 5°C Form: free 



55 
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Compound of Example 196 




Crystal form: yellow powdery (recryst alii zed from 
ethanol ) 

Mp: 158-180®C (decomposed) Form: dihydrochloride 

NMR (DHSO-dg) 5: 

1.28-1.5(6H, m), 4 . 02-4 . 25 (4H, m), 7.10(1H, d, J» 
8.3Hz), 7.19(1H, d, J=8.5Hz), 7 . 46-7 .63 ( 2H, m), 
7.83-7.97(2H, m) , 8.12(1H, d, J«2Hz) 

Compound of Example 197 




Crystal form: light green powdery (recrystallized 
from ethanol-water) 

Mp: 230 ^'C (decomposed) Form: hydrochloride 
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Compound of Example 198 




OCH3 

OCH, 




Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 244°C (decomposed) Form: hydrochloride 



Compound of Example 199 




OCH2CH3 / 



OCH2CH2 



r2 = H 




CH, 



45 



50 



Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 111-112**C Form: free 



55 
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Compound of Example 200 



r1 - — (/ % OCH2CH3 



OCHjCH^ 



r2 = H , = 





Crystal form: colorless column (recrystallized from 
dioxane) 

Mp: 228-229 "C Form: free 



Compound of Example 201 



r1 (/ 7 OCH3 , r2 = H 

OCH- 



r3 = 



// V OH 

CH3 

-NH(CH2)2N. 

CH3 



Crystal form: white powdery (recrystallized from 
ethanol-water ) 

Mp: 186-188**C Form: dihydrochloride 
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Compound of Example 202 



= — ^ 7 — OCH3 , r2 = H 



= —[/ % OCH3 

N N-CCH3 



Crystal form: yellow acicular (recrystallized from 
methanol -ethyl acetate) 

Mp: 170-171**C Form: free 



Compound of Example 203 



R^ = U \ OCH2CH3 , r2 = H 



OCH^CH^ 



= \i OCH-> 

O 

^ I 
N N-CCH3 





Crystal form: white powdery (recrystallized from 
ethyl acetate-n-hexane) 

Mp: 112-113°C Form: free 
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Compound of Example 204 




Crystal form: white powdery (recrystallized from 
ethanol ) 

Mpz 150-154*'C (decomposed) Form: dihydrochloride 
Compound of Example 205 




Crystal form: white powdery (recrystallized from 
methanol-ethyl acetate) 

Mp: 206-208**C Form: trihydrochloride 
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Compound of Example 206 




.1 = -// \^ 



OCHoCH 



OCH^CH^ 



r2 = H 



.3 = _// \^ 




OCH. 



N N - CH- 



Crystal form: white powdery (recrystallized from 

ethanol ) 

Mp: 155-158 ''C (decomposed) Form: trihydrochloride 



Compound of Example 207 



r1 = 




OCH2CH3 , r2 = H , 



OCH^CH^ 



.3 . /y^ 




OCH; 



N N - CHjCH^ 



Crystal form: white powdery (recrystallized from 
ethanol) 

Mp: 241-242®C Form: trihydrochloride 
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Compound of Example 208 



r1 = 



// V 




0(CH2)9CH3 
\\_0H 




Crystal form: yellow powdery (recrystallized from 
ethanol ) 

Mp: 156-162*'C Form: dihydrochloride 



Compound of Example 209 



r1 = 




OCHi 



OCH, 



r2 = H , 



r3 = 




OH 



CH2N N - CH^ 



NMR (DMSO-dg) 6: 

2,83(3H, brs), 3.28-3.82{8H, m), 3.85(3H, s), 

3.91(3H, s), 7.11(2H, d, J=8-4Hz), 7.52-7.68 

{2H, m), 7.87(1H, s), 7.98(1H, dd, J=2.0Hz, 8.5Hz), 

8.30(1H, d, J=2.0Hz) 

Crystal form: yellow powdery (recrystallized from 
ethanol) 



Mp: 178-190**C Form: trihydrochloride 
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Compound of Example 210 



»1 




OH 



OCH2CH3 



, r2 = H , 



r3 = 




OCH-, 



\_/ - '="3 



Crystal form: white powdery (recrystallized from 
ethanol) 

Mp: 188-192''C (decomosed) Form: dihydrochloride 



Compound of Example 211 




// \^0H 



r2 = H 



r3 = 



/7\ 




OCH-a 



N N - CH2CH3 



Crystal form: yellow acicular (recrystallized from 
ethyl acetate-ethanol ) 

Mp: 166-170*'C Form: trihydrochloride 
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Compound of Example 212 

1 = — /^"^^S 0CH3 , r2 = H , 

OCH, 



,2 « 0CH3 
CH. 




Crystal form: yellow powdery (recrystallized from 
ethanol ) 

Mp: 167-171**C Form: dihydrochloride 



Compound of Example 213 



= ^) OCH2CH3 , r2 = H , 



0CH2CH^ 



OCCH. 
II ^ 

.3 . ^/ w ° 



0CCH3 





Crystal form: white acicular (recrystallized from 
ethanol) 

Mp: 137-138**C Form: free 
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Compound of Example 214 




Crystal form: colorless prismatic (recrystallized 
from ethyl acetate) 

Mp: 121-122*»C Form: free 



Compound of Example 215 



r1 = 



vj OCH2CH3 , r2 = H , 



OCH2CH2 



OCH- 



COOH 



Crystal form: colorless acicular (recrystallized 
from ethanol) 

Mp: 176-177 **C Form: free 
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Compound o£ Example 216 



r1 = 




r3 = 



OCH2CH3 



OCH2CH2 

OCH, 



O 
11 

CN N - CH- 



r2 = H 



Crystal form: white powdery ( recrystallized from 
ethyl acetate) 

Mp: 185-186*C Form: hydrochloride 



Compound of Example 217 



r1 = 




OCH2CH3 , r2 = H , 



OCH2CH2 



<:h3 
0 



cQ 



Crystal form: white granular (recrystallized from 
diisopropyl ether) 

Mp: 113-114°C Form: free 
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Compound of Example 218 




Crystal form: white powdery (recrys tall i zed from 
ethyl acetate) 

Mp: 212-214**C Form: dihydrochloride 



Compound of Example 219 




OCH2CH3 , 



OCH2CH2 



OH 

r2 = H , r3 ^ 




Crystal form: white plate ( recrys talli zed from 
ethanol ) 

Mp: 126-128''C Form: free 
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Compound of Example 220 



^1 ^ 




OCH2CH3 



OCH2CH3 



HO 



Crystal form: light yellow acicular (recrystallized 
from ethanol) 

Mp: 97-98®C Form: free 



Compound of Example 221 



= — \— OCH2CH3 
-OCH2CH3 




Crystal form; white acicular (recrystallized from 
ethanol ) 

Mp: 161-164**C Form: hydrochloride 
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Compound of Example 222 



,1 




OCH2CH3 , 
OCH^CH^ 



r2 = -CO2C2H5 , « -CO2C2H5 , 



Crystal form: white powdery (recrystallized from 
ethyl acetate) 

Mp: 212-214 *»C Form: dihydrochloride 



Compound of Example 223 




OCH->CH 



2^"3 ' 



r2, r3 



OCH2CH3 



0 =< 

\ NH - NH 



> 



Crystal form: yellow powdery (recrystallized from 
dimethylf ormamide ) 

Mp: 270-279®C (decomposed) Form: free 

NMR (DMSO-Dg) 6: 
1.39(3H, t, J=6.8Hz), 1.40(3H, t, J«6-8Hz), 
4.00-4.3(4H, m), 7.13(1H, d, J=B.4Hz), 7,16 (IH, d, 
J=2.0Hz), 7.68(1H, dd, J*2.0H2, 8.4Hz), 11.97(2H, 
brs) 



50 



55 
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Compound of Example 224 




r2 = H 



-CH2 N N - CH3 



Crystal form: light brown powdery (recrystallized 
from ethanol) 

Mp: 188-21CC (decomposed) Form: dihydrochloride 
NMR (DMSO-dg) 6: 
2.82(3H, s), 3.25-3.78(8H, m) , 3.85(3H, s), 3.88 
(3H, s), 4.49(2H, brs), 7.09(1H, d, J=8.6Hz), 
7.44-7.60(2H, m) , 7-92(lH, s) 

Compound of Example 225 




r2 = 



H 




Crystal form: yellow powdery (recrystallized 
from acetone) 

Mp: 114-115*'C Form: hydrochloride 
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Compound o£ Example 226 



r1 = 




OCH2CH2 



OCH2CH3 



,2 « 



r3 = 



0 

I 

-CH 




OCH3 
-OCH: 



Crystal form: light brown powdery (recrystallized 
from diethyl ether) 

Mp: 122-123*»C Form: free 



Compound of Example 227 



= — y OCH2CH3 , r2 = H 

OCH2CH3 



O ^OCH 

^^0CH3 



r3 = .c —V — OCH 



Crystal form: white powdery (recrystallized from 
ethyl acetate-n-hexane) 

Mp: 128-129^C Form: free 
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Compound of Example 228 




Crystal form: dark yellow powdery (recrystallized 
from dimethylformamide-water) 

Mp: 285*290*'C (decomposed) Form: free 



Compound of Example 229 



r2 « H 



0 




OCCH 



II 
0 



Crystal form: colorless prismatic (recrystallized 
from ethyl) 

Mp: 130-131^C Form: free 
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Compound of Example 230 



r1 = 



r2 = H 



r3 = 



0 

// ^ ' 
^'^ ^> OCCH3 , 

OCCH, 




Cryst:al form: light brown powdery (recrystallized 
from dimethylf onnamide-ethanol ) 

Mp: 256-257**C Form: free 



Compound of Example 231 



.1 = -/"^ 




OCH2CH3 , r2 = H 



OCH2CH2 



r3 = .CH = CH'V>^'V^^^^ 



Crystal form: light yellow powdery 



Mp: 94-95°C Form: free 



45 



50 



55 
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45 



Compound of Example 232 



^1 




OCH2CH3 , 



OCH^CH^ 



= H , R 



3 ^,jr\ 




COOH 



Compound of Example 233 




OCH2CH3 , 



r2 = H 



OCH^CH^ 



r3 . \V_ OH 

CONH, 




Crystal form: colorless prismatic (recrystallized 
from methylene chloride-ehtanol) 

Mp: 195-196*»C Form: free 



Compound of Example 234 



R^ = — \ — OCH2CH3 
CH2CH3 




r2 = H 




CON 



OH 

/CH3 



CH, 



Example 235 

50 

5.9 g of 4-(3,5-dinltrophenyl)-2-(3,4-dimethoxyphenyl)triazole and a solution of 24.4 g of stannous 
chloride dihydrate dissolved in 90 ml of concentrated hydrochloric acid were stirred at room temperature for 
2 hours. After cooling, the resulting crystals were collected by filtration and recrystallized from ethanol-water 
to obtain 3.73 g of 4-(3,5-diaminophenyl)-2-{3,4-dimethoxyphenyl)thiazole di hydrochloride. 
55 M.p.: 198-200*0 
Light yellow powder 

The compounds of Examples 55. 91. 104. 181. 191. 196. 197. 198. 208 and 232 were obtained using 
respective starting materials, in the same procedure as in Example 235. 
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Example 236 

In 45 ml of tetrahydrofuran were dissolved 1.5 g of 4-(4-hydroxyphenyl)-2-{3,4-diethoxyphenyl)thia2ole, 
1.4 g of 2,3,4.6-tetra-0-acetyl-/S-D-glucopyranose and 1.3 g of triphenylphosphine. Thereto was added, in 

5 small portions at 0*C, a solution of 0.9 g of diethyl azodicarboxylate dissolved in 5 ml of tetrahydrofuran. 
The mixture was stirred at room temperature for 14 hours. The solvent was removed by distillation. The 
residue was purified by silica gel column chromatography (elutant: dichloromethane) and recrystallized from 
ethyl acetate-n-hexane to obtain 1 .52 g of 4-[4-(2,3.4.6-tetra-0-acetyl-i8-D-glucopyranosyloxy)phenyl]-2-(3.4- 
diethoxyphenyl) thiazole. 

10 M.p.: 180-181 •€ 
White powder 

The compounds of Examples 171 and 184 were obtained using respective starting materials, in the 
same procedure as in Example 236. 

75 Example 237 

In 6 ml of a methanol-dichloromethane (2:1) mixed solvent was suspended 0.15 g of 4-[4-(2,3,4,6-tetra- 
0-acetyl-/3-D-glucopyranosyloxy)phenyl]-2-(3.4-diethoxyphenyl)thia20le. Thereto was added a catalytic 
amount of sodium methylate. The mixture was stirred at room temperature for 2 hours. The solvent was 
20 removed by distillation. The residue was recrystallized from methanol to obtain 71 mg of 4-[4-()8-D- 
glucopyranosyloxy)phenyl]-2-(3,4-diethoxyphenyl)thiazole. 
M.p.: 138-140* C 
White acicular crystals 

25 Example 238 

2 ml of chlorosulfonic acid was dropwise added to 40 ml of pyridine at room temperature. The mixture 
was stirred at 50 'C for 12 hours. Thereto was added 0.33 g of 4-(4-hydroxyphenyl-2-(3,4-dimethox- 
yphenyl)thiazole. The mixture was stirred at 50 ' C for 6 hours and then at room temperature overnight. The 

30 reaction mixture was concentrated to dryness under reduced pressure. The residue was mixed with water 
and the resulting crystals were collected by filtration. The resulting 4-(4-hydroxysulfonyloxyphenyO-2-(3.4- 
dimethoxyphenyl)thiazole pyridinium salt was suspended in 3 ml of methanol. Thereto was added 5 ml of a 
0.1 N aqueous potassium hydroxide solution. The mixture was stirred at room temperature overnight. The 
reaction mixture was concentrated. The residue was dissolved in water. The solution was treated with 0.5 g 

35 of an ion exchange resin (Dowex 50Wx8). The filtrate was concentrated to obtain 0.04 g of 4-(4- 
hydroxysulfonyloxyphenyl)-2-(3,4-dimethoxyphenyl)thiazole. 
M.p.: 248-249 'C 
Light yellow powder 

40 Example 239 

In 25 ml of ethanol were suspended 0.5 g of 4-(4-hydroxyphenyI)-2-(3.4-dimethoxyphenyl)thjazole. 1 g 
of paraformaldehyde and 0.5 g of N-methylpiperazine. The suspension was refluxed for 8 hours with 
heating. The reaction mixture was subjected to distillation under reduced pressure to remove the solvent. 

45 The residue was purified by silica gel column chromatography (eluent: dichloromethane/methanol = 49/1 
by v/v) and dissolved in 10 ml of ethanol. Thereto was added 0.5 ml of ethanol saturated with hydrogen 
chloride gas, and the mixture was allowed to stand. The resulting crystals were collected by filtration, dried 
and recrystallized from ethanol to obtain 0.2 g of 4-[4-hydroxy-3-(4-methyl-1-piperazinylmethyl)phenyl]-2- 
(3,4-dimethoxyphenyl)thiazole trihydrochloride. 

50 M.p.: 178-1 90- C 
Yellow powder 

NMR (DMS0-ds)5 : 2.83-3.82 (3H. brs), 3.28-3.82 (8H. m), 3.85 (3H. s). 3.91 (3H. s). 7.11 (2H. d, 
J = 8.4Hz). 7.52-7.68 (2H. m), 7.87 (1H. s). 7.98 (1H, dd. J = 2.0Hz. 8.5Hz), 8.30 
(1H, d. J = 2.0Hz). 
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Example 240 

20 ml of a dimethylformamide solution containing 1.5 g of 4-(3-methoxy-5-carboxyphenyl)-2-(3.4- 
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diethoxyphenyI)thlazole, 0.4 g of N-methylpiperazine and 0.7 g of diethyl cyanophosphonate was stirred 
with Ice-cooling. Thereto was added 0.6 ml of triethylamlne. The mixture was stirred at room temperature 
for 14 hours. The solvent was distilled off. The residue was mixed with 80 ml of dichloromethane and 30 ml 
of water. Phase separation was conducted and the dichloromethane layer was washed with 20 ml of a 
saturated aqueous sodium hydrogencarbonate solution was 20 ml of a saturated aqueous sodium chloride 
solution, and dried. The solvent was removed by distillation. The residue was purified by silica gel column 
chromatography (eluent: dichloromethane/methanol = 200/3 by v/v) and then dissolved In ethyl acetate. To 
the solution was added hydrochloric acld-ethanoL The resulting crystals were collected by filtration, dried 
and recrystallized from ethyl acetate to obtain 1.2 g of 4-[3-methoxy-5-(4-methyl-1-piper2inylcarbonyl)- 
phenyl-2-(3,4-diethoxyphenyl)thiazole hydrochloride. 
White powder 
M.p.: 1 85-1 86 'C 

The compounds of Examples 120, 217 and 233 were obtained by using respective starting materials, in 
the same procedure as in Example 240. 

Example 241 

In 20 ml of tetrahydrofuran was dissolved 0.4 g of 4-[3-methoxy-5-(4-methyI-1-plpera2inylcarbonyl)- 
phenyl-2-(3,4-diethoxyphenyl)thia2ole. Thereto was added 32 mg of lithium aluminum hydride in small 
portions. The mixture was stirred at O'C for 30 minutes and at room temperature for 2 hours. Then, there 
were added 0.05 ml of a 10% aqueous sodium hydroxide solution and 0.1 ml of water. The mixture was 
stirred at room temperature for 20 minutes. The reaction mixture was filtered. The filtrate was concentrated. 
The residue was purified by silica gel column chromatography (eluent: dichloromethane/methanol = 99/1 
by v/v) and dissolved in ethyl acetate. Thereto was added hydrochloric acid-ethanol. The resulting crystals 
were collected by filtration, dried and recrystallized from ethyl acetate to obtain 40 mg of 4-[3-methoxy-5-(4- 
methyl-1-plpera2inylmethyl)phenyl]-2-(3.4-diethoxyphenyl)thiazole dihydrochlorlde. 
White powder 
M.p.: 212-214- C 

The compound of Example 209 was obtained by using starting materials, in the same procedure as In 
Example 241 . 

Example 242 

A solution of 1 g of 4-(4-ch!oro-3-nitrophenyl)-2-(3.4-diethoxyphenyl)thiazole and 638 mg of morpholine 
dissolved in 20 ml of dimethylformamide and 20 ml of dimethyl sulfoxide was refluxed at 150' C for 2-3.5 
hours with heating. The reaction mixture was subjected to vacuum distillation. The residue was added to ice 
water, and an aqueous sodium hydrogencarbonate solution was added. The solution was extracted with 
dichloromethane three times. The combined extract was washed with an aqueous sodium chloride solution 
and dried over magnesium sulfate. The solvent was removed by distillation. The residue was purified by 
silica gel column chromatography and recrystallized from ethyl acetate-n-hexane to obtain 1 .03 g of 4-(4- 
morpholino-3-nltrophenyl)-2-(3,4-dlethoxyphenyl)thlazole. 
Orange acicular crystals 
M.p.: 119-120'C 

The compounds of Examples 173. 180. 188 and 189 were obtained by using respective starting 
materials, in the same procedure as In Example 242. 

Example 243 

In 4 ml of ethanol was suspended 1 g of 4.5-diethoxycarbonyl-2-(3.4-dlethoxyphenyl)thlazoIe. Thereto 
was added 2 ml of hydrazine hydrate. The mixture was sealed in a tube and heated at 130* C for 48 hours. 
After cooling, the resulting crystals were collected by filtration, washed with ethanol. dried and recrystallized 
from dimethylformamide to obtain 220 mg of 2-(3.4-diethoxyphenyl)-5.6-dlhydrothiazolo[4.5-d]pyrida2ine- 
4.7-dione. 

M.p.: 270-279 (decomposed) 
Yellow powder 

NMR (DMSO-d5)5 : 1.39 (3H, t. J = 6.8Hz). 1.40 (3H. t. J = 6.8H2). 4.00-4.35 (4H. m). 7.13 (IH, d. 

J = 8.4H2). 7.61 (IH, d. J = 2.0Hz). 7.68 (IH. dd. J = 2.0Hz, 8.4Hz). 11.97 (2H. 
brs). 
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Example 244 

In 10 ml of dimethylformamide were dissolved 860 mg of 2-(3,4-dimethoxyphenylH-ch!oromethyl- 
thiazole and 320 mg of N-methylpiperazine. Thereto was added 130 mg of sodium hydride. The mixture 
was stirred at room temperature for 14 hours. The solvent was removed by distillation. The residue was 
extracted with chloroform. The extract was water-washed, dried and subjected to distillation to remove the 
solvent. The residue was dissolved in ethanol. To the solution was added ethanol saturated with hydrogen 
chloride gas, and the mixture was allowed to stand. The resulting crystals were collected by filtration, 
washed with a small amount of ethanol. dried and recrystallized from ethanol to obtain 820 mg of 2-(3.4- 
dimethoxyphenyI)-4-(4-methylpipera2inylmethyi)thiazole. 
M.p.: 188-210 "C (decomposed) 
Light brown powder 

The compounds of Examples 209, 212 and 218 were obtained by using respective starting materials, in 
the same procedure as in Example 244. 

Example 245 

60 ml of a tetrahydrofuran solution of a Grignard reagent prepared from 2.4 g of 1-bromo-3.4- 

dimethoxybenzene was stirred with ice-cooling. Thereto was added 20 ml of a tetrahydrofuran solution of 3 
g of 2-(3,4-diethoxyphenyl)-4-formylthiazole. The mixture was stirred at the same temperature for 1 hour 
and at room temperature for 3 hours. 10 ml of a saturated aqueous ammonium chloride solution was added. 
The solvent was removed by distillation. The residue was extracted with 100 ml of chloroform. The extract 
was washed with 20 ml of water and 20 ml of a saturated aqueous sodium chloride solution, and dried. The 
solvent was removed by distillation. The residue was purified by silica gel column chromatography (elutant: 
dichloromethane/acetone = 99/1 by v/v) and recrystallized from diethyl ether to obtain 2.2 g of 2-(3.4- 
diethoxyphenyl)-4-[1-hydroxy-1-{3.4-dimethoxyphenyl)methyl]thia20le. 
M.p.: 1 22-1 23 -C 
Light brown powder 

The compound of Example 128 was obtained by using starting materials, in the same procedure as in 
Example 245. 

Example 246 

In 20 ml of chloroform was dissolved 150 mg of 2-(3,4-diethoxyphenyl)-4-[1-hydroxy-1-(3,4-dimethox- 
yphenyl)methyl]thia20le. 1 g of manganese dioxide was added. The mixture was refluxed for 2 hours with 
heating. The reaction mixture was filtered. The filtrate was concentrated. The residue was recrystallized 
from ethyl acetate-n-hexane to obtain 98 mg 2-(3.4-diethoxyphenyl)-4-(3.4-diethoxybenzoyl)thiazole. 
M.p.: 1 28-1 29 -C 
White powder 

The compound of Example 127 was obtained by using starting materials, in the same procedure as in 
Example 246. 

Example 247 

4.2 ml of n-butyllithium was dropwise added in small portions to a suspension of 2.6 g of benzyl- 
triphenylphosphonium chloride in 10 ml of tetrahydrofuran, with stirring at -50* C. The mixture was heated to 
room temperature and, after cooling again to -50 'C, was mixed with 12 ml of a tetrahydrofuran solution of 2 
g of 2-(3,4-diethoxyphenyl)-4-formylthiazole The mixture was stirred at the same temperature for 30 minutes 
and at room temperature for 14 hours. 10 ml of water and 40 ml of ethyl acetate were added to conduct 
extraction and phase separation. The solvent layer was dried and subjected to distillation to remove the 
solvent. The residue was purified by silica gel column chromatography to obtain 2 g of 2-<3,4-diethox- 
yphenyl)-4-styrylthla2ole as a 1:1 mixture of cis form and trans form. 
M.p.: 94-95 •€ 
Light yellow powder 

The compounds of Examples 129 and 135 were obtained by using respective starting materials, in the 
same procedure as In Example 247. 

Example 248 
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The compounds of Examples 155, 169. 175. 182. 190. 196. 201, 208. 209, 210, 211. 219, 220. 228 and 
233 were obtained by using respective starting materials, In the same procedure as in Example 142. 

Example 249 

5 

The compounds of Examples 172, 178. 180. 181. 186. 201. 206. 207. 209. 210. 211. 216 and 234 were 
obtained by using respective starting materials, in the same procedure as in Example 143. 

Example 250 

10 

The compound of Example 226 was obtained by using starting materials, in the same procedure as in 
Example 151. 

Example 251 

75 

The compound of Example 227 was obtained by using starting materials, in the same procedure as in 
Example 152. 

Example 252 

20 

The compounds of Examples 159, 175. 186, 202 and 203 were obtained by using respective starting 
materials, in the same procedure as in Example 146. 

Examples 253-351 

25 

The compounds shown in the following Table 1 1 were obtained by using respective starting materials, 
in the same procedures as in Examples 1 and 138. 
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Table 11 




Compound of Example 253 




Crystal foirm: white powdery (recrystallized from 

methanol-chlorof orm 
M.p.: 219. 3-220. a^'C Form: free 



Compound of Example 254 




Crystal form: white acicular (recrystallized from 

ethanol) 
M.p.: 137-138°C Form: free 
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Compound of Example 255 




OC2H5 



r2 = H 



^COjCHa 

V OCH2CO2CH3 



Crystal form: colorless acicular (recrystallized 

from diisopropyl ether) 
M.p.: 96-97*»C Form: free 



Compound of Example 256 
Ri = -/^ V OC2H5 




OC2H5 



^5 f 



^COjCHj 



r2 = H , = \_y OCH2CH = CH2 

Crystal form: white powdery (recrystallized from 

diisopropyl ether) 
M.p.: 86-87**C Form: free 



Compound of Example 257 



R^ = OC2H5 , 



OC2H3 



R^ = H 




CO7H 



OCH2CO2H 



Crystal form: light brown granular (recrystal- 
lized from diisopropyl ether) 
M.p.: 199-200**C Form: free 



50 



55 



209 



EPO 513 387 A1 



Compound of Example 258 
OCzHa 




CONH2 



Crystal form: colorless prismatic (recrystallized 

from dichloromethane-ethanol) 
M.p.: 195-196«C Form: free 



Compound of Example 259 
^ OC2H5 

= H , R^ = 

C02H 

Crystal form: white powdery (recrystallized from 

diethyl ether-n-hexane) 
M.p.: 131-131. 8°C Form: free 



Compound of Example 260 

R' = . 

^OCzHj 

.CH2CH=CH2 

R' = H . , R^ = V OH 

^ CO2CH3 

Crystal form: colorless prismatic (recrystallized 

from diisopropyl ether) 
M.p.: 118-119'*C Form: free 
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Compound of Example 261 




Crystal form: white acicular (recrystallized 

from ethyl acetate) 
M.p.: 159-160*'C Form: free 



Compound of Example 262 




Crystal form: white acicular (recrystallized from 

ethanol ) 
M.p.: 156-157''C Form: free 



Compound of Example 263 




Crystal form: light brown powdery (recrystallized 

from dioxane-ethanol ) 
M.p.: 283-285''C Form: free 
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Compound of Example 264 



OC2H. 
OC2H5 



5 f 



= H 




NO, 



OH 



CO2CH3 



Crystal form: yellow acicular (recrystallized 

from dichloromethane-ethanol ) 
M.p.: 194-195°C Form: free 



Compound of Example 265 

^ 0C2H5 




NO, 



CO2CH3 



Crystal form: yellow powdery (recrystallized from 

ethanol-chlorof orm) 
M.p.: 150.4-152*»C Form: free 



Compound of Example 266 



/ 



OC2H5 , 



^OCzHj 



^C02CH3 



= H 



" \ OCH2OCH3 



Crystal form: white acicular (recrystallized 

from ethanol) 
M.p.: 82-83°C Form: free 
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Compound of Example 267 



OCiHj 



CO2H 

OCH2OCH3 



Crystal form: white acicular (recrystallized 

from ethyl acetate) 
K.p.: 134-135''C Form: free 



Compound of Example 268 



OC2H5 
'OC2H5 



CO2CH3 



R2 = H , r3 = ^ A 



Crystal form: white acicular (recrystallized from 

methanol ) 
M,p.: 139.8-141**C Form: free 



Compound of Example 269 



V- OC2H5 



OC2H5 



= H 



COjH 



NO2 



Crystal foirm: brown powdery (recrystallized 

from methanol) 
M.p.: 247-248®C Form: free 



so 
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Compound of Example 270 

= -/~\- OC2H5 , 
OC2H5 




CO2CH3 
\ ^NQ2 



= H 



Crystal form: white powdery (recrystallized 

from diethyl ether-n-hexane ) 
M.p.: 95.8-97.4*C Form: free 



Compound of Example 271 
^ OC2H5 



»2 = 



H 




CO,H 



NH, 



Crystal form: white powdery (recrystallized from 

methanol -chloroform) 
M.p.: 248-258**C Form: dihydrochloride 



Compound of Example 272 



/ 



0C2H 



2^5 / 



^ OC2H5 



R^ = H 




CO2CH5 



Crystal form: light yellow acicular (recrystal- 
lized from methanol) 
M.p.: 116. 6-118. 2'»C Form: free 
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Compound of Example 273 
R> = OC2H5 , 




Crystal form: white acicular (recrystallized 

from ethanol) 
M.p.: 128. 6-129. 2»C Form: free 



Compound of Example 274 



^COzCHa 



Crystal form: white prismatic (recrystallized 

from ethanol) 
M.p.: 128.2-129'»C Form: free 



Compound of Example 275 

= ^ V OC2H5 , 
OC2H5 




CH^ /CH3 
^C-CH=CH2 

R^ = , R3 = -Z' VoH 

^COjH 

Crystal form: light brown granular (recrystal- 
lized from ethyl acetate-n-hexane ) 
M.p.: 164-165**C Form: free 
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Compound of Example 276 

Rl = -/ \^ OC2H5 , 

OC2H5 




OH 

\ ^COjH 



= H 



Crystal form: white acicular (recrys tall i zed 

from ethyl acetate) 
M.p.: 197-198°C Form: free 



Compound of Example 277 



OC2H3 



' OC2H5 



CH, 



- H 



^CH2-C=CH2 
^"^COzH 



Crystal form: white acicular ( recrys talli zed 

from ethyl acetate-n-hexane) 
M.p.: 184-185*»C Form: free 



Compound of Example 278 

R* = Y y 0C2H5 , 

^OCjH^ 



R2 = H 



/CH3 

^CO^H 



Crystal form: white acicular (recrys talli zed from 

ethyl acetate) 
M.p.: 211-212^C Form: free 
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Compound of Example 279 



.C02H 

r2 = H , = -/ V0CH3 

Crystal form: white prismatic (recrystallized 

from toluene*diethyl ether) 
M.p.: 100. 6-101. 4''C Form: free 



Compound of Example 280 




OC2E 



5 



^COjCHa 

r2 = H , r3 = ^ \oH 

Crystal form: light brown powdery (recrystallized 

from ethanol-chloroform) 
M.p.: 138. 6-140. 6**C Form: free 



Compound of Example 281 



R^ = ^ / ^^^Hi , 

^COzH 

R^ = H , R^ = y 

Crystal form: light pink acicular (recrystallized 

from ethanol) 
M.p.: 192-192. S^'C Form: free 
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Compound of Example 282 
^OCHs 

.COjH 

= H , r3 = -/y- OH 

Crystal form: white powdery (recrystallized 

from ethanol) 
M.p.: 208. 6-211. 6**C Form: free 



Compound of Example 283 



^OCiHj 



■ COjCHj 

/ w 




IH 
NH, 



Crystal form: white acicular (recrystallized 

from methanol) 
M.p.: 135-136*»C Form: free 



Compound of Example 284 

" OC2H5 

. C02H 

= H , r3 ^ / V OH 




CH2CH2CH: 



^3 



Crystal form: white powdery (recrystallized 

from ethanol) 
M.p.: 179-180**C Form: free 



218 



EP 0 513 387 A1 



Compound of Example 285 

Rl = ^ V OC2H5 

OC2H5 




^NH2 



r2 = H , r3 = _/ y 



OH 



CO2H 

Crystal form: white powdery (recry stall! zed 

from ethanol) 
M.p.: 215-216**C Form: free 



Compound of Example 286 
= -/ ^ OC2H5 , 

^OCjHs 

^ CO2H 

Crystal form: light green acicular (recrystal- 

lized from methanol) 
M.p.: 194-196*»C Form: free 



Compound of Example 287 

" \ V ^^'"^ ' 
OCjHj 

OH 

R2 = H , R' = 

CO2H 

Crystal form: white powdery (recrystallized 

from dioxane) 
M.p.: 272-273°C Form: free 
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Compound of Example 288 

Ri = Y V 0(CH2)3CH3 , 




0(CH2)3CH; 



3 



CO2H 

OH 



Crystal form: white powdery (recrystallized 

from ethanol) 
M.p.: 140. 2-141. 6°C Form: free 



Compound of Example 289 

^0(CH2)2CH3 



= H , r3 = ^ OH 

Crystal form: white powdery (recrystallized from 
ethanol ) 

M.p.: 177. 6-178. 8°C Form: free 



Compound of Example 290 

OC2H5 

^COjH 

= H , = -/ V OH 

Crystal form: white acicular (recrystallized 

from ethanol) 
M.p.: 201. 5-203. 4°C Form: free 
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Compound of Exeunple 291 




0(CH2),CH3 , 

0{CH2)9CH3 



^COjH 



r2 = H 



OH 



Crystal form: white powdery (recrystallized 

from ethanol) 
M.p.: 120. 2-121. 6°C Form: free 



Compound of Example 292 




OC2H; 



OC2H5 



5 f 



r2 = H , = OH 

Crystal form: gray acicular (recrystallized from 
ethanol ) 

M.p.: 224. 5-226. 5**C Form: free 



Compound of Example 293 

j^i ^ ^ V 0(CH2)2CH3 , 
OC2H5 




r2 = H 



^COjH 

.^^OH 



Crystal form: white powdery (recrystallized 

from ethanol) 
M.p.: 176-176. 6**C Form: free 
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Compound of Example 294 

R» = _/ V 0(CHi)2CHj 
OC2H5 




= H 




CO2H 



Crystal form: white powdery (recrystallized 

from ethanol) 
M.p.: 168. 4-168. 6**C Form: free 



Compound of Example 295 

Rl = -/ V OC2H5 
OC2H5 




r2 = H 



^COzH 

r3 = ^ V OH 

CH2CH(CH3)2 




Crystal form: white acicular (recrystallized from 

methanol ) 
M.p.: 180-181'*C Form: free 



Compound of Example 296 




-/ 



OC2H; 
OC2H5 



5 / 



^COj'-K* 



= H , = \_y^ NHCOCH5 

Crystal fozrm: white powdery (recrystallized 

from ethyl acetate) 
M.p.: 271-273**C Form: free 
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Compound of Example 297 




OCjHj 



H 



^COjH 



CH2CH2OH 



Crystal form: light yellow powdery (recrystal- 

lized from ethyl acetate) 
M.p.: 170-171°C Form: free 



Compound of Example 298 
^OCzHs 

OH 

R2 = H , = -^^"""^ NHj 

CO2H 

Crystal form: dark yellow powdery ( recrystallized 

from ethanol-ethyl acetate) 
M.p.: 239-243°C (decomposed) Form: free 



Compound of Example 299 

OC,Hs 



/ 



2"5 
OC2H5 



OH 

I 

^CHjCHCHjOH 



OH 



CO2H 

Crystal form: white acicular (recrystallized 

from ethyl acetate) 
M.p.: 199-200°C Form: free 
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Compound of Example 300 

^COjH 

Crystal form: yellow acicular (recrystallized 

from ethyl acetate) 
M.p,: 228-229«C Form: free 



Compound of Example 301 



'3 

OC2H5 



= H , r3 = ^/^)- OCOCH3 

Crystal form: white acicular (recrystallized 

from ethyl acetate) 
M.p.: 178-179*'C (decomposed) Form: free 



Compound of Example 302 

/ y 0C2H5 , 



^OCjH 



5 



R' = H • , r5 = "^^^^ OH 

Crystal form: yellow acicular {recrystallized 

from ethyl acetate-n-hexane ) 
M.p.: 138-140*'C Form: free 
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Compound of Example 303 

= -/ OC2H5 , 

OC2H5 



= H 



OH 



CO2H 



Crystal form: light yellow powdery (recrystal- 

lized from ethanol) 
M.p.: 203-2-203. 8*C Form: free 



Compound of Example 304 



■ OC,H 



r2 = H 



2x13 

_^CO,H 
r3 = ^ V OH 



Crystal form: white acicular ( recrystallized 
from ethyl acetate) 

M.p.: 252-253°C Form: free 



Compound of Example 305 

0C2H5 



Form: free 
NMR: 54) 




OH 



_/ 



CO2H 



OH 
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Compound of Example 306 




OC2H5 



OH 



OH 



CO2H 

Crystal form: light brown plate (r eery stall! zed 

from ethyl acetate) 
M.p.: 233-234**C Form; free 



Compound of Example 307 
= -^ ^V OC2H3 , 



OC2H5 




CO2CH3 



Crystal form: light brown powdery (recrystallized 

from ethanol) 
M.p.: 185.8-187«C Form: free 



Compound of Example 308 



= -(^ ^r- OH 



^COzH 



OH 



Crystal form: yellow powdery (recrystallized from 

ethanol -n-hexane-water ) 
M.p.: 239-240. 4*»C Form: free 
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Compound of Example 309 



OH 



'OH 



Form: free 
NMR: 55) 



Compound of Example 310 
OC2H5 




= H 



OH 



CO2CH3 

Crystal form: light yellow acicular (recrystal- 

lized from methanol) 
M.p.: 132-8-134**C Form: free 



Compound of Example 311 



r OC2H5 , 
OC2HS 



OCH2CH=CH2 

R2 = H , = 

CO2CH3 

Crystal form: white acicular (recrystallized from 

ethyl acetate) 
M,p.: 92.8-94**C Form: free 
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Compound of Example 312 



= J \ 



OC2H5 , 
OC2H5 

OCH3 



CO2H 

Crystal form: white powdery (recrystallized from 

ethyl acetate) 
M.p.: 237. 4-238. 5**C Form: free 



Compound of Example 313 



OC2H5 




OC2H5 



OH 



R2 = H , = 



CO2CH3 



Crystal form: white acicular (recrystallized from 
ethanol ) 

M.p.: 151. 8-152. 5^C Form: free 



Compound of Example 314 
^ OC2H5 

OCH2CH=CH2 
= H , R^ = -f~\ 



CO2H 



Crystal form: white powdery (recrystallized from 

ethanol ) 
M.p.: 194-195. 2**C Form: free 
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Compound of Example 315 
OCjH, 



OH 



COjH 



Crystal form: light brown powdery (recrystallized 

from acetic acid) 
M.p.: 252. 8-253. 8°C Form: free 



Compound of Example 316 
^ OC2H3 

OH 

\ CH2CH=CH2 

R2 = H , « A/ 

^COjH 

Crystal form: white powdery (recrystallized from 

ethanol) 
M.p.: 251.6-252*'C Form: free 



Compound of Example 317 

= ^ OH , 

OH 




CO2H 

Crystal form: yellow powdery (recrystallized from 

ethanol ) 
M.p.: 230-234. 5»C Form: free 
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Compound of Example 318 
R' = J~\\ 




CO,H 



Crystal form: white powdery (recry stall! zed from 

dioxane ) 
M.p.: 270-271°C Form: free 



Compound of Example 319 



OC2H5 
OC2H5 



32 = 



-CH2N 



.CHn 



^CH, 




Crystal form: yellow powdery (recrystallized from 
acetone) 

M.p.: 163-168**C Form: dihydrochloride 
Compound of Example 320 

,1 = \, 



R' = 



/ 



OC2H5 , 
OC2H5 



= H 




CO2H 



Crystal form: gray powdery (recrystallized from 
ethanol) 

M.p.: 264-266°C Form: hydrochloride 
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Compound of Example 321 

= OH , 

^OCaH 

= H , r5 = ^ y 0C2H5 

Crystal form: white powdery (recrystallized from 

methanol) 
M.p.: 170-171^C Form: free 



Compound of Example 322 
R^ = -/ V" OC2H5 , 



OCjHj 



^ CO2CH3 



R^ = y O - C - N(CH3)2 

S 



Form: free 
NMR: 31) 



Compound of Example 323 

R' = ^f~y OC2H5 , 
^ OC2H5 



CO2CH3 

R^ = H- , R' = -^ V-s-C - N(CH3)2 

0 

Crystal form: yellow powdery (recrystallized from 

ethanol) 
M.p.: 108-109**C Form: free 
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Compound of Example 324 

= -^y OCA , 



^OCaCHj 



- H , = y OH 

CH2CHCH2OH 

I 

OH 

Form: free 
NMR: 32) 



Compound of Example 325 
^OC^Hs 



^ CO2CH3 



= H 



Form: free 
NMR: 33) 



CH2CHO 



Compound of Example 326 

^OC2H5 



= H 



. CO2CH3 
r3 = -/ V OH 

CH2CH2OH 




Crystal form: light brown acicular (recrystal- 

lized from diethyl ether) 
M.p.: 113-114°C Form: free 
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Compound of Example 327 




OC2H5 
OC2H5 



Form: free 
NMR: 34) 



V NHCOCH3 



Compound of Example 328 



OC2H 



2"5 



OC2H5 



^ CO2CH3 

R^ = H , R^ V OH 

Crystal form: white acicular (recrystallized from 

dichloromethane-ethanol ) 
M.p.: 139-140^C Form: free 



Compound of Example 329 

R^ = \- OH , 

CO2CH3 



32 ^ 



r3 = -/^>- OH 



Form : hydrochloride 
NMR: 35) 
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Compound of Example 330 

R' = OH , 

^COjCHj 



= H , r3 = -/~y 

Form: free 
NMR: 35) 



Compound of Example 331 
^ OC2H5 




CO2CH; 



3 



OH 



Form : free 
NMR: 37) 



Compound of Example 332 



^OCjHs 



OH 



^ CO2CH3 

Form; free 
NMR: 38) 
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35 




Compound of Example 333 

OC2H5 

0CH3 



Form: free 
NMR: 39) 




CO2CH3 



Compound of Example 334 




0(CH2)3CHj , 
0(CH2),CH3 



CO^CHa 

= H , R' = -\y- OH 



Form: free 
NMR: 40) 



Compound of Example 335 

- 0(CH2)jCH3 , 
0{CH,),CH3 




40 



45 



^C02CH3 



= H 



Form: free 
NMR: 41) 



R^ = 



50 
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Compound of Example 336 

= -/ V 0CH3 
OC2H3 




= H 



Form : free 
NMR: 42) 



^C02CH3 

= ^Q. OH 



Compound of Example 337 

= "Q^ 0(CH,),CH, 
0(CH2),CH, 



^ COjCHj 



= H , r3 = -<^^^J^ OH 

Form: free 
NMR: 43) 



Compound of Example 338 
OCiH, , 



OC1H5 



- H 



Form: free 
NMR: 44) 



r3 = -/V OH 
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Compoiind of Example 339 

Ri = -/ y 0(CH,),CH3 , 



= H , 

Form: free 
NMR: 45) 



OC2H5 



= OH 



Compound of Example 340 

R^ = \_ / 0(CH2)2CH3 
^ OC2H5 



R^ = H 



Form : free 
NHR: 46) 



CN 



Compound of Example 341 

R* = OC2H5 , 

OC2H5 

CO2C2H5 



R^ = H 



Form: free 
NMR: 47) 



SO 
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Compound of Example 342 

OH 

\ ^CHjCH^CHj 



CO2CH3 



Form: free 
NMR: 48) 



Compound of Example 343 

1 = 



OC2H 



2"5 # 



' OC2H3 



^ CO2CH3 



= H , r3 = OCHzCH^CHCHa 

Crystal form: white acicular (recrystallized from 

ethanol) 
M.p.; 103-104*»C Form: free 



Compound of Example 344 

R* = V OC2H5 , 

'OC2H3 



^ CO2CH3 



OH 

^ CHCH=CH2 
I 

CH3 

Crystal form: colorless amorphous Form: free 
NMR: 50) 
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Compound of Example 345 




OC2H5 
OC2H5 



-{^ V OCHjCH^C 



= H , R3 = 



Form: free 
NMR: 50) 



Compound of Example 346 
OC2H5 




CH3 ^CHj 

J ;C-CH=CH2 

, r3 = OH 

CO2CH3 



Form: free 
NMR: 51) 



Compound of Example 347 

= \^ OC2H3 , 

OC2H5 



R^ = H 



Form: free 
NMR: 52) 



^C02CH3 

r3 = V 0CH2C=CH2 



CH« 
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Compound of Example 348 

^ = ^ OC2H5 , 

OC2H5 

^COjCHa 

R2 = H , R5 = \ / °" 

^ CH2C=CH2 
I 

Crystal form: white povwlery (recrystallized from 

ethanol ) 
M.p.: 85-86**C Form: free 



Compound of Example 349 



0C2H5 



.C{ 



= H 




OH 



CO2CH3 



Crystal form: white powdery (recrystallized from 
ethanol ) 

M.p.: 178-179*'C 



35 



40 



45 



Compound of Example 350 

R' = ^"^V OC2H5 , 
OC2H5 



R^ = H 



CH3 

OH 
CO2CH3 



Crystal form: light brown plate (recrystallized 

from ethanol) 
M.p.: 149-150*»C Form: free 
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Compound of Example 351 




Form: free 
NMR: 53) 



20 ' ~ " ■ ' 

NMR data of the compounds of Examples 305, 309. 322. 324. 325, 327. 329-342. 344-347 and 351 
NMR: 31) Compound of Example 322: 

25 

NMR (CDCI3) 5 : 1.49 (3H, t. J = 5.6H2). 1.52 (3H. t, J = 5.6Hz). 3.08 (3H, s). 3.43 (3H. s) 3 49 (3H 
s). 3.67 (3H, s). 4.10-4.30 (4H. m). 6.92 (1H, d. J = 6.7Hz). 7.11 (1H, d, J = 6.7H2)' 
7.47 (1H. s). 7.52 (1H, dd, J = 1.7H2. 6.7H2), 7.61 (1H. d. J = 1.7H2), 8.20 (1H dd' 
J = 1 .SHz. 6.4H2). 8.56 (1 H, d. J = 1 .8H2) ' * 

30 

NMR: 32) Compound of Example 324: 



NMR(CDCt3)5: 1.50 (3H. t. J = 6.9Hz). 1.52 (3H, t, J = 6.9Hz). 2.25-2.40 (1H, m), 2 59 (1H d 
J = 5.3H2). 2.86-3.14 (2H, m), 3.45-3.80 (2H. m), 4.01 (3H. s). 4.01 (1H. brs) 4*10- 
4.30 (4H, m). 6.93 (IH. d. J=a3H2). 7.32 (1H. s), 7.54 (1H, dd, J=2.1H2 8 3H2) 
7.59 (IH. d. J = 2.1 Hz). 8.02 (IH. d. J=2.2H2). 8.34 (IH. d, J = 2.2H2). 1l'40 (IH* 



NMR: 33) Compound of Example 325: 

40 

NMR (CDCI3) 5 : 1.50 (3H. t. J = 7.0H2). 1.52 {3H. t. J = 7.0H2). 3.82 (2H, d. J = 1.8H2), 4.01 (3H s) 
4.10-4.30 (4H, m). 6.92 (IH. d. J = 8.4H2). 7.33 (IH, s). 7.54 (1H. dd. J = 2 1H2' 
8.4H2). 7.59 (IH. d, J=2.1H2). 8.02 (1H. d. J = 2.2Hz). 8.39 (IH. d, J = 2.2H2), 981 
(IH.t. J = 1.8Hz). 11.20 (1H.S) 

NMR: 34) Compound of Example 327: 

NMR (CDCla) 6 : 1.40-1,60 (9H. m), 2.26 (3H. s). 4.16 (2H. q. J = 7.0H2). 4.23 (2H. q. J = 7.0H2), 444 
(2H, q. J = 7.1H2). 6.93 (IH. d. J = a4H2). 7.40 (1H. s), 7.54 (IH, dd J=2 1H2 
®^ 6-4H2). 7.64 (1H. d. J = 2.1H2). 8.14 (IH. dd. J = 2.2Hz. 8.8H2). 8.66 (IH d' 

J = 2.2Hz). 8.80 (1 H, d. J = 8.8Hz), 1 1 .20 (1 H. s) 

NMR: 35) Compound of Example 329: 

55 NMR(DMS0-d0 6: 3.97 (3H. s). 6.82 (IH, d. J = 8.2H2). 7,16 (IH, d, J = 8.9H2). 7.32 (IH dd 

J = 2.1H2. 8.2H2). 7.47 (IH. d. J=:2.1Hz). 7.80 (IH, s). 8.11 (IH. dd. J = 2!4Hz' 
8.9H2). 8.38 (IH. d. J = 2.4Hz). 10.85 (IH. brs) 
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NMR: 36) Compound of Example 330: 

NMR(CDCl3)5: 1.35-1.60 (6H. m). 3.94 (3H. s), 4.10-4.30 (4H, m). 5.73 (1H, s). 6.90 (1H, d, 
J = 8.3H2), 7.03 (1H. d. J = 8.8Hz). 7.30 (1H. s). 7.48-7.65 (2H. m). 8.13 (1H, dd. 
J = 2.3H2, 8.8H2). 8.41 (1H, d, J = 2.3H2) 

NMR: 37) Compound of Example 331 : 

NMR (CDCI3) 5 : 1.46 (6H. t. J = 7.0Hz). 3.92 (3H, s), 4.07-4.21 (4H, m). 6.90 (1H, d. J = 8.4Hz). 7.15 
(1H. brs), 7.27-7.49 (2H, m). 7.57 (1H, d, J = 2.1 Hz). 7.74 (1H, m). 8.16 (1H. s) 

NMR: 38) Compound of Example 332: 

NMR (CDCla) 6 : 1.50 (3H. t, J = 6.9H2). 1.51 (3H. t, J = 6.9H2), 3.93 (3H, s). 4.11-4.24 (4H, m). 6.95 
(1H. d. J = 8.2H2). 7.44-7.49 (3H. m). 8.34 (IH, s), 8.40 (1H, s). 11.19 (1H, s) 

NMR: 39) Compound of Example 333: 

NMR (CDCl3)5 : 1.49 (3H. t. J = 7.0Hz), 1.51 (3H, t, J = 7.0Hz). 3.93 {3H. s). 4.02 (3H, s). 4.10-4.29 
(4H. m), 6.95 (IH, d. J = 8.3Hz). 7.05 (IH, d, J = 8.7H2). 7.55 (IH, dd. J=2.0H2, 
8.3Hz). 7.64 (1H, d. J = 2.0H2). 7.86 (IH. s). 8.00 (IH. dd. J = 2.3H2. 8.7H2), 9.05 
(IH, d. J = 2.3H2) 

NMR: 40) Compound of example 334: 

NMR {CDCI3) 5 : 1.00 (3H. t. J=7.3H2). 1.01 (3H, t. J = 7.3H2). 1.51-1.58 (4H. m), 1.81-1.90 {4H. m). 

4.01 (3H. s). 4.03-4.17 (4H, m). 6.95 (IH, d. J = 8.3H2), 7.09 (IH, d. J = 8,7Hz). 7.33 
(IH, s). 7.52 (IH. dd, J = 2.1 Hz, 8.3Hz), 7.60 (IH. d. J = 2.1 Hz). 8.06 (IH, dd. 
J = 2.3H2, 8.7H2). 8.44 (IH. d, J = 2.3H2) 

NMR: 41) Compound of Example 335: 

NMR (CDCl3)5 : 1-07 (3H. t. J = 7.4H2), 1.09 (3H, I. J = 7.4Hz). 1.83-1.96 (4H. m), 4.00-4.13 (4H. m). 

4.01 (3H, s), 6.95 (IH, d. J=8.4Hz), 7.09 (IH. d. J = 8.8Hz). 7.32 (1H. s). 7.52 (1H, 
dd. J = 2.2Hz. 8.4Hz), 7.60 (IH, d, J=2.2Hz). 8.08 (IH. dd. J = 2.2Hz. 8.8Hz). 8.45 
(IH. d, J = 2.2Hz). 10.86 (IH, s) 

NMR: 42) Compound of Example 336: 

NMR (CDCls) 5 : 154 (3H. t, J = 7.0H2). 3.94 (3H. s). 4.01 (3H, s), 4.26 (2H. q, J = 7.0Hz), 6.95 (IH, 
d. J = 8.4H2). 7.09 (IH. d. J = 8.6H2). 7.32 (IH, s), 7.54 (IH, dd. J = 2.0H2. 8.4H2). 
7.60 (IH, d. J = 2.0H2). 8.09 (IH, dd. J = 2.2H2, 8.6H2), 8.45 (IH, d. J = 2.2H2). 
10.86 (IH, s) 

NMR: 43) Compound of Example 337: 

NMR(CDCJt3)« : 0.88 (6H, t, J = 6.4H2). 1.27 (28H, brs), 1,40-1.63 (4H, m). 1.78-1.91 (4H, m), 3.99 
(3H, s), 4.01-4.15 (4H. m). 6.93 (IH, d. J = 8.4Hz). 7.08 (IH, d, J = 8.6Hz). 7.30 (IH. 
S). 7.51 (IH, dd. J=2.2H2. 8.4Hz). 7.59 (IH, d. J = 2.2Hz). 8.07 (IH. dd. J = 2.2Hz. 
8.6H2), 8.43 (1 H, d, J = 2.2H2). 1 0.86 (1 H. s) 

NMR: 44) Compound of Example 338: 

NMR (CDCI3) 5 : 1.45 (3H. t. J = 7.0Hz). 1.62 (3H. t. J = 7.0Hz). 4.01 (3H. s). 4.09 (2H, q, J = 7.0Hz). 

4.22 (2H. q, J = 7.0Hz), 6.55 (1H, d. J = 2.4Hz), 6.61 (IH, dd. J = 2.4Hz. 8.8Hz), 7.08 
(IH. d. J = 8.8Hz). 7.37 (IH. s), 8.10 (IH, dd, J = 2.4Hz. 8.8Hz), 8.46 (IH. d. 
J=8.8H2). 8.49 (IH. d, J = 2.4H2), 10.84 (IH. s) 
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NMR: 45) Compound of Example 339: 

NMR rCDCl.) 6 • 1 07 (3H. t. J = 7.5Hz). 1.50 (3H. t. J = 6.8Hz). 1.80-2.10 (2H. m). 4.00 (3H. s). 4.12- 
NMR (CDCla) • 107 (^^. ^ ^ ^^^^^^^^ ^ ^^^ ^^^^ .^3^.^ ,3 

7.50-7.77 (2H. m), 8.13-8.27 (1H, m). 8.45 (1H. s). 10.86 (1H. s) 

NMR: 46) Compound of Example 340: 

NMR (CDCU) 5 • 1 07 (3H. t. J = 7.4H2). 1.52 (3H. t. J = 7.0Hz), 1.85-1.96 (2H. m). 4.04 (2H, t, 
NMR (CDCta) 5 . ^^H, q. J = 7.0Hz). 6.95 (1H. d. J = 8.3Hz). 7.49-7.63 (5H. m). 8.16- 

8.20 (1H, m). 8.34 (1H. s) 
NMR: 47) Compound of Example 341: 

,5 NMR (CDCl3)a : 1-05 (3H. t. J=7.1Hz. 1.43 (3H. t, J = 7.0Hz). 1.46 (3H. t. J = ^.OHz)^ 4,02-4-22 (6H. 
,5 NMH luuuta, ^y^^ ^ ^^^ ^ ^^^^ ^ ^^ ^^ ^ g2 (2H. m). 7.63-7.74 (1 H. m) 

NMR: 48) Compound of Example 342: 

.0 NMR (CDCla) a : 1-50 (3H. t. J=7.0Hz), 1.52 (3H, t. J = 7.0Hz)^ 3^54 (2H. d. fJ-^H^)' ^-^fjf^^^j 

412-4 26 (4H. m). 5.09-5.18 (2H. m). 6.09-6.12 (1H, m), 6.96 (1H. d. J-8.3Hz). 
7^45 (IH. d. J = 2.0Hz). 7.49 (1H. dd. J = 2.0H2. 8.3Hz). 7.54 (1H. s). 7.84 (IH. d, 
J = 2.2Hz). 8.28 (IH. d, J = 2.2Hz), 12.84 (IH, s) 

25 NMR: 49) Compound of Example 344: 

NMR (CDCta) « : 1-42 (3H, d. J = 7.0Hz). 1.50 (3H, t. J = 7.0Hz). 1.52 (3H. t. J = 7.0Hz). 4.00 (3H s). 
NMR (CDOta) ^ ^^^^^^ ^^^ ^25 (1H. m), 6.93 (IH. d, J = 8.3Hz). 

7.31 (IH. s). 7.50-7.66 (2H. m). 7.94 (IH. d. J = 2.2H2). 8.33 (IH. d, J = 2.3Hz). 

30 11.26 (1H.S) 

NMR: 50) Compound of Example 345: 

NMR fCDCta) 5 • 1 49 (3H. t. J = 7.0Hz). 1.51 (3H. t. J = 7.0Hz). 1.78 (6H. d. J = 6.7Hz). 3.93 (3H. s). 
NMR(CDCt3)5. 1.49 (^^^ • i^^^ ^ j^g3^^j ^^^^^ 6 92 (,H. d. 

J = 8 4Hz) 7.04 (IH. d. J = 8.8Hz), 7.34 (1H. s), 7.52 (IH, dd. J = 2.1 Hz. 8.3Hz). 7.61 
(IH. d. J = 2.0Hz). 8.10 (IH. dd. J = 2.4Hz. 8.7H2). 8.36 (IH. d. J = 2.3Hz) 

NMR: 51) Compound of Example 346: 

NMR (CDCl,) « ■ 1 49 (3H, t. J = 7.0Hz). 1.49 (3H, t. J = 7.0Hz). 3.98 (3H, s). 4.05-4.30 (4H. m). 5.01 
NMR(CDCt3)5 . M9 ^ , ^Hz. 5.8Hz). 5.08 (IH. s). 6.23-6.43 (IH. m). 6.92 (IH. d. J = 8.4Hz). 

7.30 (IH. S). 7.54 (IH. dd. J=2.lHz. 8.3Hz). 7.61 (IH. d. J = 2.0Hz). 8.10 (IH. d. 
J = 2.2Hz), 8.34 (IH, d. J=2.2Hz). 11.60 (IH. s) 

NMR: 52) Compound of Example 347: 

NMR (CDCU) « • 1 49 (3H. t. J = 6.9Hz), 1.51 (3H. t. J = 6.9Hz). 1.87 (3H. s). 3.94 (3H. s). 4.10-4.30 
NMR (CDCt3)a . V49 ( .^.^^ ^> ^^^^ ^^^^ ^ j^g^„^^^ 

(1h' d. J = 8.8H2). 7.34 (IH. s). 7.52 (IH. dd. J = 2.1 Hz. 8.4Hz). 7.61 (1H. d. 
J = 2.1 Hz). 8.10 (IH. dd. J = 2.4Hz. 8.8Hz). 8.39 (IH. d, J = 2.4Hz) 

NMR: 53) Compound of Example 351: 

NMR (CDCX3) a : 1.53 (3H. t. J = 7.0Hz). 3.92 (3H. s), 3.95 (3H. s). 4.21(2H. Q. J ^ OH^)' 

^ d J = 8.4H2). 7.05 (1H. d. J = 8.6H2). 7.45 (1H. d, J = 2.1Hz). 7.52 (1H. dd. 

J = 2.1H2. 8.4H2). 7,64 (IH. s). 7.95 (IH. dd. J = 2.1H2. 8.6H2). 8.39 (IH. d. 
J = 2.1 Hz), 12.66 (1H. s) 
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NMR: 54) Compound of Example 305: 

NMR(DMSO-d6)5 : 1.38 (3H. t. J = 7.0H2). 1.40 (3H. t, J = 6.9H2). 4.07-4.27 (4H. m). 6.81 (2H. s), 
7.08 (1H. q. J = 8.3Hz). 7.48-7,58 (2H, m). 8.04 (1H. s), 14.77 (2H. s) 

5 

NMR: 55) Compound of Example 309: 

NMR(CDCl3)5: 1-50 (3H. t, J = 7.0Hz). 1.51 (3H. t. J = 7.0Hz), 4,10-4.33 (4H. m). 6.44 (1H. dd. 

J = 2.5Hz. 8.5H2). 6.52 (1H. d, J = 2.5Hz). 6.93 (1H, d. J = 9.0H2), 7.29 (1H, s). 7.42- 
70 7.57 (3H. m) 

Example 352 

In 10 ml of dimethylfomiamide were suspended 1 g of 2.(3.4-diethoxyphenyl)-4-(4-hydroxy-3-methox. 
ycarbonylphenyDthiazole and 0.35 g of potassium carbonate. The suspension was stirred at room tempera- 
ture for 30 minutes. Thereto w^s added 0.46 g of methyl bromoacetate. The mixture was stirred at the same 
temperature for 4 hours. The solvent was removed by distillation. The residue was extracted with 40 ml of 
dichloromethane. The extract was washed with 10 ml of water and 10 ml of a saturated aqueous sodium 
chloride solution, dried over magnesium sulfate, and subjected to distillation to remove the solvent The 
residue was recrystalllzed from dlisopropyl ether to obtain 1.1 g of 2-(3.4-diethoxyphenyl)-4.(4- 
methoxycarbonylmethoxy-3-methoxycarbonylphenyI)thla20le. 
Colorless acicular crystals 

M.p.: 96-97 -C ^ , . o oi oc ai 

In the same procedure as in Example 352 were obtained the compounds of Examples 1. 6, 23. 26-81, 
92. 94-96. 101-108. 112. 115. 118. 121. 124. 125-128. 130-133. 135. 136. 154-165. 167-227. 229-234. 253- 
273. 275-307. 309-316. 318-328 and 330-351. by using respective starting materials. 

Example 353 

A solution of 1 g of 2-(3.4-diethoxyphenyl)-4-(4-allyloxy-3-methoxycarbonyIphenyl)thia2ole in 25 ml of o- 
dichlorobenzene was refluxed for 15 hours with heating. After the completion of a reaction, the solvent was 
removed by distillation. The residue was recrystallized from diisopropyl ether to obtain 1 g of 2-(3.4- 
diethoxyphenyl)-4-(3-methoxycarbonyl-4-hydroxy-5-allylphenyl)thiazole. 

Colorless prismatic crystals 

35 '^'P jJj^^^J^^^ procedure as in Example 353 were obtained the compounds of Examples 262, 275. 277. 
316. 342, 344. 346 and 348. by using respective starting materials. 
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Example 354 

49 g of 2-(3 4-diethoxyphenyl)-4-(4-dimethylaminothiocarbonyloxy-3-methoxycarbonylphenyl)thiazole 
was stirred with heating, at -170-C for 5 hours. The product was purified by silica gel column chromatog- 
raphy (eluent: dichloromethane) and recrystallized from ethanol to obtain 2.83 g of 2.(3.4.diethoxyphenyl)-4. 
(4-dimethylaminocarbonylthio-3-methoxycarbonylphenyl)thiazole. 

45 Yellow powder 
M.p.: 1 08-109 'C 

Example 355 

1 ml of 10% potassium hydroxide was added to a solution of 250 mg of 2-(3.4-diethoxyphenyl-4.(4- 
dimethylaminocarbonylthio-3-methoxycarbonylphenyl)thiazole in 5 ml of ethanol. The mixture was refluxed 
for 8 hours with heating. The solvent was removed by distillation. The residue was extracted with 40 ml of 
hot ethyl acetate. The extract was made acidic with 10% hydrochloric acid, washed with 5 ml of water and 
10 ml of a saturated aqueous sodium chloride solution, and dried. The solvent was removed by d'sti"ation. 
The residue was recrystallized from dioxane-ethanol to obtain 130 mg of 2.(3.4.diethoxyphenyl).4-(4- 
mercapto-2-carboxyphenyl)thiazole. 
Light brown powder 
M.p.: 283-285 -C 
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Example 356 

To a solution of 1 g of 2-(3.4-diethoxyphenyIH-(3-methoxycarbonyl-4-hydroxy-4-alIylphenyl)thiazole in 
20 ml of methanol and 20 ml of tetrahydrofuran were added 0.5 ml of osmium tetroxide (a 4% aqueous 
5 solution) and 1.22 g of 4-methylmorpholine N-oxide. The mixture was stirred at room temperature for 4 
hours. The solvent was removed by distillation. The residue was mixed with 50 ml of dichloromethane and 
25 ml of water for phase separation. The organic layer was washed with 25 ml of a saturated aqueous 
sodium chloride solution and dried. The solvent was removed by distillation. The residue was purified by 
silica gel column chromatography (eluent: dichloromethane/methanol = 199/1) to obtain 860 mg of 2-(3,4- 
70 diethoxyphenyI)-4-(3-methoxycarbonyl-4-hydroxy-5-{2,3-dihydroxypropyl)phenyl]thia20le. 

iH-NMR (CDCI3) 5 : 1.50 (3H. t J = 6.9Hz). 1.52 (3H. t, J = 6.9H2), 2.25-2.40 (IH. m). 2.59 (1H. d. 

J = 5.3Hz). 2.86-3.14 (2H. m). 3.45-3.80 (2H. m). 4.01 (3H. s). 4.01 (IH. brs). 
4.10-4.30 (4H. m), 6.93 (IN, d. J = 8.3Hz), 7.32 (IH. s). 7.54 (IH, dd. J = 2.1 Hz. 
8.3Hz), 7.59 (IH. d, J = 2.1 Hz), 8.02 (1H, d, J=2.2H2). 8.34 (IH. d. J = 2.2Hz). 
,5 11.40 (1H.S) 

Example 357 

To a solution of 2 g of 2-(3,4-diethoxyphenyl)-4-(3-methoxycarbonyl)-4-hydroxy-5-allylphenyl)thiazole in 
100 ml of tetrahydrofuran and 15 ml of water were added 2.5 ml of osmium tetroxide (a 4% aqueous 
solution) and 3.9 g of sodium metaperiodate. The mixture was stirred at room temperature for 14 hours. 
After the completion of a reaction, the solvent was removed by distillation. The residue was mixed with 60 
ml of dichloromethane and 30 ml of water for extraction and phase separation. The organic layer was dried 
and subjected to distillation to remove the solvent. The residue was purified by silica gel column 
chromatography (eluent: dichloromethane) to obtain 1.33 g of 2-{3.4-diethoxyphenyl)-4-(3-methoxycarbonyl- 
4-hydroxy-5-formylmethylphenyl)thiazole. 

^H-NMR (CDCI3) 5 : 1.50 (3H. t. J = 7.0Hz). 1.52 (3H, t, J = 7.0H2). 3.82 (2H. d, J = 1.8Hz), 4.01 (3H. 

s). 4.10-4.30 (4H. m). 6.92 (1H, d. J = 8.4Hz). 7.33 (IH. s). 7.54 (1H, dd. 
J = 2.1 Hz. 8.4Hz), 7.59 (1H. d. J =2.1 Hz). 8.02 (IH. d, J = 2.2Hz), 8.39 (IH, d. 
30 J = 2.2Hz). 9.81 (1 H, t. J = 1 -8Hz). 1 1 .20 (1 H. s) 

Example 358 

111 mg of sodium boron hydride was added to a solution of 1.3 g of 2-(3.4-diethoxyphenyl)-4-(3- 
35 methoxycarbonyl-4-hydroxy-5-formylmethylphenyl)thiazole in 30 ml of methanol, with stirring under ice- 
cooling. The mixture was stirred at the same temperature for 30 minutes. After the completion of a reaction, 
the solvent was removed by distillation. The residue was purified by silica gel column chromatography 
(eluent: dichloromethane/n-hexane = 4/1) and recrystallized from diethyl ether to obtain 570 mg of 2-(3.4- 
diethoxyphenyl)-4-[3-methoxycarbonyl-4-hydroxy-5-(2-hydroxyethyl)phenyl]thiazole. 

40 Light brown acicular crystals 
M.p.: 113-1 14* C 

Example 359 

45 A solution of 1 g of potassium 3-[2-(3.4-diethoxyphenyl)thiazole-4-yl]-6-acetyIaminoben2oate in 50 ml of 
water and 10 ml of 30% potassium hydroxide was refluxed for 8 hours with heating. After the completion of 
a reaction, the solvent was removed by distillation. The residue was made weakly acidic with 10% 
hydrochloric acid and extracted with 80 ml of ethyl acetate. The extract was washed with 20 ml of a 
saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent. The 

50 residue was recrystalli2ed from ethyl acetate to obtain 168 mg of 2-(3.4-diethoxyphenyl)-4-(3-carboxy-4- 
aminophenyl)thia2ole. 
Yellow acicular crystals 
M.p.: 228-229' C 

The compound of Example 298 was obtained by using starting materials, in the same procedure as in 
55 Example 359. 

Example 360 
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2 g of potassium carbonate was added to a solution of 1.5 g of 2-(3.4-diethoxyphenyl)-4-(2.4- 
dihydroxyphenyl)thia20le in 40 ml of acetone. Thereto was added 40 g of dry ice under cooling at -78 "C. 
The mixture was sealed in a tube and stirred at 150* C for 18 hours. The solvent was distilled off. The 
residue was made weakly acidic with 100 ml of ethyl acetate and 10% hydrochloric acid, and extraction and 

5 phase separation was conducted. The organic layer was washed with 30 ml of a saturated aqueous sodium 
chloride solution and dried. The solvent was distilled off. The residue was mixed with 40 ml of dich- 
loromethane. The insoluble was collected by filtration, washed with a small amount of dichloromethane, 
dried and recrystallized from ethyl acetate to obtain 241 mg of 2-(3.4-diethoxyphenyl)-4-(3-carboxy-4,6- 
dihydroxyphenyl)thiazole. 

70 Light brown plate crystals 
M.p.: 233-234 -C 

In the same procedure as in Example 360 were obtained the compounds of Examples 190, 262, 275, 
276. 277, 278. 282, 284-286, 288-293, 295. 297. 299. 304. 305 and 308. by using respective starting 
materials. 

75 . -O. 

Example 361 

A suspension of 1 g of 2-(3.4-diethoxyphenyl)-4-(3-ethyl-4-hydroxyphenyl)thia2ole. 1 g of paraformal- 
dehyde and 1.1 g of dimethylamine hydrochloride in 20 ml of ethanol was stirred at 100* C for 4 hours with 

20 heating. The solvent was distilled off. The residue was mixed with 20 ml of water and 30 ml of ethyl acetate 
for extraction and phase separation. The ethyl acetate layer was extracted with 10% hydrochloric acid (20 
ml X 3). The combined aqueous layer was made basic with 10% sodium hydroxide and extracted with 
dichloromethane. The extract was washed with 20 ml of a saturated aqueous sodium chloride solution, dried 
and subjected to distillation to remove the solvent. The residue was purified by silica gel column 

25 chromatography (eluent: dichloromethane/methanol = 49/1). The product was dissolved in acetone, mixed 
with hydrochloric acid-methanol and heated. The resulting crystals were collected by filtration, dried and 
recrystallized from acetone to obtain 117 mg of 2-(3.4-diethoxyphenyl)-4-(3-ethyl-4-hydroxyphenyl)-5- 
dimethylaminomethylthiazole dihydrochloride. 
Yellow powder 

30 M.p.: 163-168 •€ 

Example 362 

A solution of 16 g of 2-(3,4^diethoxyphenyl)-4-(3-cyanophenyl)thia20le in 120 ml of ethanotand 90 ml of 
35 a 40% aqueous sodium hydroxide solution was refluxed for 15 hours with heating. The reaction mixture was 
mixed with water, made acidic with concentrated hydrochloric acid and extracted with ethyl acetate (200 ml 
X 3). The extract was washed with water (10 ml x 3) and subjected to distillation to remove the solvent. The 
residue was recrystallized from ethanol to obtain 7 g of 2-(3.4-diethoxyphenylH-(3-carboxyphenyl)thiazole. 
Light pink acicular crystals 
40 M.p.: 192-1 92.8* C 

Example 363 

A catalytic amount of 5% Pd-C was added to a solution of 250 mg of 2-(3,4-diethoxyphenyl)-4-(3- 
45 carboxy-4-hydroxy-5-allylphenyl)thiazole in 10 ml of methanol. The mixture was stirred in a hydrogen 

atmosphere at room temperature for 6 hours. After the completion of a reaction, the reactidh mixture was 

filtered. The filtrate was concentrated. The residue was recrystallized from ethanol to obtain 193 mg of 2- 

(3.4-diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-propylphenyl)thiazole. 

White powder 
50 M.p.: 179-180 "C 

The compounds of Examples 295. 302 and 319 were obtained in the same procedure as In Example 
363 by using respective starting materials. 

Example 364 

55 

A solution of 1 g of 2-{3.4-diethoxyphenyl)-4-(3-carboxy-4-hydroxyphenyl)thiazole in 5 ml of acetic 
anhydride was stirred at 100'C for 4 hours with heating. The solvent was distilled off. The residue was 
dissolved In 50 ml of ethyl acetate. To the solution was added 10 ml of a saturated sodium hydrogencar- 
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bonate solution, and phase separation was conducted. The ethyl acetate layer was made acidic with 10% 
hydrochloric acid, washed with 10 nnl of a saturated aqueous sodium chloride solution, dried and subjected 
to distillation to remove the solvent. The residue was recrystallized from ethyl acetate to obtain 145 mg of 
2-(3,4-dlethoxyphenyl)-4-(3-carboxy-4-acetyloxyphenyl)thla2ole. 
White acicular crystals 
M.p.: 1 78-1 79 'C 

Example 365 



1.2 g of ethyl iodide and 1.5 g of potassium carbonate were added to a solution of 1 2 g of 2-(3- 
methoxycarbonyl-4-hydroxyphenyl)-4-(3.4^lhydroxyphenyl)thiazole In 20 ml of dimethylformamide The 
mixture was stin-ed at room temperature for 14 hours. The solvent was removed by distillation. The residue 
was mixed with 40 ml of chloroform and 40 ml of water. The mixture was made acidic with 10% 
hydrochloric acid and phase separation was conducted. The organic layer was washed with 20 ml of a 
15 saturated aqueous sodium chloride solutior% dried and subjected to distillation to remove the solvent The 
residue was purified by silica gel column chromatography (eluent: dichloromethane/n-hexane = 3/1) to 
obtain 400 mg of 2-(3-methoxycarbonyl-4-hydroxyphenyl)-4-(3.4-diethoxyphenyl)thia2ole. 

NMR(CDCl3)5: 1.35-1.60 (6H. m). 3.94 (3H. s). 4.10-4.30 (4H. m), 5.73 (1H. s). 690 (1H d 
J = 8.3Hz). 7.03 (1H, d, J^aSHz). 7.30 (1H. s), 7.48-7.65 (2H. m). 8.13 (in/dd' 
J = 2.3Hz. 8.8H2). 8.41 (1 H, d. J = 2.3Hz) 
In the same procedure as in Example 365 were obtained the compounds of Examples 1 6 23 26-81 
92. 94-96. 101-108. 112. 115. 118. 121. 124. 125-128. 130-133. 135. 136. 154-165. 167-227.229-234 253^ 
273. 275-307. 309-316, 318-328 and 330-351 . by using respective starting materials. 

25 Example 366 

In the same procedure as in Example 147 were obtained the compounds of Examples 253 257 259 
261-263. 267. 269, 271. 275-278. 281. 282. 284-296. 297-301. 303-306. 308. 312. 314-318 and 320 bj 
using respective starting materials. 
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Example 367 

The compound of Example 258 was obtained in the same procedure as in Example 148 by usina 
starting materials. ^ 

Example 368 

In the same procedure as in Example 235 were obtained the compounds of Examples 268. 271. 272. 
283. 285. 298. 300, 310 and 320, by using respective starting materials. 

Examples 367 - 374 

The compounds shown in Table 12 were obtained in the same procedures as In Example 1 and 
Example 138, by using respective starting materials. 
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Compound of Example 367 




Crystal form: light brown acicular (recrystal- 

lized from ethyl acetate-n-hexane ) 

M.p.: 92-93^C 
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Compound of Example 368 
OC2H3 

OH 

\ ^ CH2CH2CH3 

- H , = -(J 

^ CO2H 

Crystal form: white acicular (recrystallized from 
ethanol ) 

M.p.: 256. 8-257. 0**C Form: free 



Compound of Example 369 

Ri = OC2H5 , 

OC2H5 
R^ - 




R^ = H 



n 

H 

Crystal form: white powdery (recrystallized from 

ethyl acetate-ethanol) 
M.p.: 236. 6-238. 0**C Form: free 



Compound of Example 370 



35 



40 



45 



0CH3 , 
0C2HJ 




CO2H 



Crystal form: light yellow acicular (recrystal- 
lized from ethanol) 
M.p.: 197. 8-199. 3*»C Form: free 
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Compound of Example 371 




OC2H5 



OC2H5 



r2 = 



H 




CO2H 



Crystal form: white powdery (recrystallized from 

ethanol ) 
M.p.: 182-184''C Form: free 



Compound of Example 372 



Crystal form: yellow powdery (recrystallized from 

acetone-diethyl ether) 
M.p.: 111-114°C Form: trihydrochloride 1/2 

hydrate 



Compound of Example 373 




OC2H5 





OC2H5 



H 



R^ = 




H 



Form: free 
NMR: 56) 
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Compound of Example 374 




OC2H3 

10 

= H , = 



-Cl 



'5 Form: free 

NMR: 57) 



20 56) NMR (DMSOds)5 : 1.37 (3H. t, J = 6.9Hz). 1.39 {3H. t. J = 6.9Hz). 3.82 (3H. s), 4.13 (4H, m). 7.09 

(1H. d, J = 8.4Hz). 7.30 (1H. m). 7.48 (1H, dd. J = 2.0Hz. 8.4Hz). 7.58 (2H. m), 
7.71 (1H. s). 12.10 (1H. brs) 
57) NMR (CDCI3) 5 : 1.41-1.54 (9H, m). 4.07-4.26 (6H, m), 6.92 (1H. d, J = 8.4Hz). 7.49 (1H. dd. 

J = 2.0Hz. 8.4Hz). 7.63 (1H. d. J = 2.0Hz). 7.86-8.05 (2H, m). 8.20 (1H. s). 8.44 

25 (1H. dd, J-I.OHz. 7.7Hz) 

Example 375 

The compounds of Examples 368 - 371 were obtained in the same procedure as in Example 147, by 
30 using respective starting materials. 

Example 376 

The compound of Example 368 was obtained in the same procedure as in Example 363, by using 
35 starting materials. 

Example 377 

The compounds of Examples 367 - 374 were obtained In the same procedure as in Example 365. by 
40 using respective starting materials. 

The compounds of Examples 378-452, shown in Table 13 were obtained In the same procedures as in 
Example 1 and Example 138, by using respective starting materials. 



45 



50 



55 



251 



EP O 513 387 Al 



70 



75 



20 



CO 



25 



Xi 
Eh 



30 



35 



40 



45 











•J 






1 X 




m 











c 
o 

O ti ^ 

(M -H 

i-t C 
r-t iH a> 
(0 10 > 
X) X» t-4 

n (0 o 
>i >i n 

Wi u 
CJ u 
0) 



0) 

l-l 

a • 

e o 

X 

04 



u u 
O 0) 

a 

iH 
$ >i 

O £ 
x» 
.-( O 



0 





00 



CM ^ 

CN rH 



01 

o c 
ao 

^ Q) 
O O 

rH (0 
rH w 

0) 



\ / 




crv 



in 
o 

CN 
I 



I 

C 

o 
o 



o 



O 4J 

a Q) 





o 

00 

m 



50 



55 



252 



EP 0 513 387 A1 




253 



EP 0 513 387 A1 



in 

5 ON 

1 1 

ON 


69-71.4 
(-) 


213-214 
(I) 


81.2-83.6 
(-) 




White acicular 
(diethyl ether-n- 
hexane) 


White powder 
(diethyl ether) 


Dark yellow 
acicular 
(acetone) 


Light brown powder 
(diethyl ether) 
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Example 453 



94 mg of sodium boron hydride was added, at 0*C, to a solution of 540 mg of 4-[2-(3,4-diethox- 
55 yphenylH-thla20le]-l-methylpyridinium iodide in 60 ml of methanol. The mixture was stirred at room 
temperature for 15 hours. After the completion of a reaction, the reaction mixture was concentrated. The 
residue was mixed with 100 ml of ethyl acetate and washed with 50 ml of water. The ethyl acetate layer 
was dried over sodium sulfate and concentrated. The residue was recrystallized from diethyl ether to obtain 



270 



EP 0 513 387 A1 



300 mg of 2-{3,4-diethoxyphenyl)-4-(1-rnethyl-1.2,5.6-tetrahydropyridin-4-yl)thla2ole. 
Light brown powder 
M.p.: 81 .2-83.6 

5 Example 454 

200 mg of lithium aluminum hydride was added, at 0*C. to a solution of 1.92 g of 2-(3,4-diethox- 
yphenyl)-4-(2-ethoxycarbonyl-6-pyridyl)thia20le in 150 ml of tetrahydrofuran. The mixture was stirred in an 
argon atmosphere for 2 hours. The reaction mixture was mixed with 1 ml of a saturated sodium sulfate 
10 slution. The resulting mixture was stirred at 0*C for 30 minutes and filtered through Celite. The filtrate was 
concentrated. The residue was purified by silica gel column chromatography and recrystallized from ethyl 
acetate-n-hexane to obtain 360 mg of 2-(3,4-diethoxyphenyl)-4-(2-hydroxymethyl-6-pyridyl)thia2ole. 
White acicular 
M.p.: 109-1 13 "C 

75 The compounds of Examples 412, 423 and 442 were obtained in the same procedure as in Example 
454. by using respective starting materials. 

Example 455 

20 1.13 ml of triethylamine was dropwise added, at room temperature, to a solution of 1 g of 2-(3,4- 
diethoxyphenyI)-4-(2-carboxy-6-pyridy!)thiazole, 245 mg of dimethylamine hydrochloride and 515 mg of 
diethyl cyanophosphate in 15 ml of dimethylformamlde. The mixture was stirred at the same temperature 
for 3 hours. The reaction mixture was mixed with 20 ml of water. The resulting mixture was extracted with 
50 ml of dichloromethane three times. The dichloromethane layer was dried over sodium sulfate and 

25 concentrated. The residue was recrystallized from n-hexane-ethyl acetatedichloromethane to obtain 800 mg 
of 2-(3,4-diethoxyphenyl)-4-{2-dimethylaminocarbonyl-6-pyrdyl)thiazole. 
White acicular 
M.p.: 163.2-164.1 -C 

The compounds of Examples 379, 400 and 401 were obtained in the same procedure as in Example 
30 455. using respective starting materials. 

Example 456 

730 Milligrams of 2-(3.4-diethoxyphenyl)-4-(2-dimethylaminocarbony!-6-pyridyl)thia2ole was dissolved in 
35 15 ml of tetrahydrofuran at room temperature, then this solution was dropwise added to a suspension of 70 
mg of lithium aluminum hydride in 10 ml of diethyl ether, in an argon atmosphere so as to refluxing the 
reaction mixture. After the completion of the dropwise addition, refluxing was continued for a further 1 hour 
and 30 minutes. The reaction mixture was mixed with 50 ml of water. The resulting mixture was extracted 
with three 50-ml portions of dichloromethane. The dichloromethane layer was concentrated. The residue 
40 was purified by silica gel thin-layer chromatography. The resulting ethanol solution was mixed with 
concentrated hydrochloric acid to obtain a hydrochloride. The hydrochloride was recrystallized from a 
diethyl etherethanol mixed solvent to obtain 60 mg of 2-(3,4-diethoxyphenyl)-4-(2-dimethylaminomethyl-6- 
pyridyOthiazole dihydrochloride as a yellow powder. 
M.p.: 195* C (decomposed) 

45 

Example 457 

8.5 g of trifluoromethanesulfonic acid anhydride was added to a solution of 10 g of 2-(3,4-diethox- 
yphenyl)-4-(3-methoxycarbonyl-4-hydroxyphenyl)thiazole dissolved in 100 ml of dichloromethane. Thereto 

50 was dropwise added 6 ml of triethylamine with stirring under ice-cooling. The reaction mixture was stirred at 
room temperature for 2 hours. Thereto was added 40 ml of water for phase separation. The organic layer 
was dried and subjected to distillation to remove the solvent. The residue was recrystallized from ethanol to 
obtain 12.7 g of 2-(3.4-diethoxyphenyl)-4-(3-methoxycarbonyl-4-trifluoromethanesulfonyloxyphenyl)thia20le 
as a white powder. 

55 M.p.: 112-113*C 

Example 458 
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n 5 ml of dimethylformamide was dissolved 600 mg of 2-(3.4^iethoxyphenyl)-4-(3-carboxy-4-methox- 
ymethoxyphenyDthiazote. Thereto was added 56 mg of sodium hydride and 290 mg of 1-bromononane The 
morture was stirred at room temperature for 14 hours. The solvent was removed by distillation To the 
residue were added 80 ml of dichloromethane and 30 ml of a 10% aqueous sodium hydroxide solution^d 
phase separation was conducted. The dichloromethane portion was washed with 20 ml of a saturated 
aqueous sodmm chlonde solution, dried and subjected to distillation to remove the solvent. The residue was 
subjectwJ to «lica gel column chromatography. There was obtained, from the dichloromethane layer. 340 

^ubstenfe ^ ' ^'"^'^5 °"y 

• Properties: NMR^" 

^J"Jl^JS^!.r^^.^''Z^J2 ^^"""^ "^'^ compounds of Examples 382-385. 390. 

398. 404, 407. 415. 443, 444. 445. 447-450 and 452. by using respective Starting materials. 

Example 459 

n, °' 2 ml of dimethylformamide and 0.2 ml of water were dissolved 200 mo 

pin 1 r h'^^ t"!^' ""9 °' 2-acetylpyrrole. 200 mg of sodium iodide and 

ILrL l '°^'7/y^™'«d«- The solution was stirred at 80-C for 4 hours. The reaction mixture was 
subjected to distillation to remove the solvent. To the residue were added 30 ml of dichloromethane and 20 
ml of water and phase separation was conducted. The organic layer was washed with 15 ml of a saturated 
aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent The residue was 
a7mS!sSJraS!s"°' *° '° °* 2.(3.4-diethoxyphenylH-(2-acetyI-1-pyrrolyl)methylthlraole 

M.p,: 123-1 24 

Example 460 

tnnll^l ?' J""?^' t""'"!!"® ''^'^ ' 9 °' 2-(3.4-diethoxyphenyl)-4-{3-methoxycarbonyl-4- 

^fluoromethylsulfonyloxyphenyOthiazole and 0.73 g of 1-(2-aminoethyl)piperidine. The mixture was sti'red 
at 80 C for 5 hours. To the reaction mixture were added 40 ml of ethyl acetate and 20 ml of water and 
phase separation was conducted. The organic layer was washed with 15 ml of a saturated aqueous sodium 
chlonde solution, dried and subjected to distillation to remove the solvent. The residue was purified by silica 
gel column chromatography (elutant: dichloromethane/methanol = 49/1 by v/v) and dissolved in diethyl 
ether. The solution was mixed with hydrochloric acid-methanol to obtain a hydrochloride. The hydrochtoride 
was recrysta , zed from diethyl ether to obtain 330 mg of 2-(3.4-diethoxyphenyl)-4-{3-methoxyca^bonyl-4-f2. 
(l-pipendmyl)ethylamino]phenyl}thia2oledihydrochloride as a yellow powder o yi^i^ 

M.p.: 93-94 -C k 

E^Jit^Z^r""^" °* ^^^^^ ^2 ^^^^ ^^"^'"^ *e same procedure as in 

Example 460, by using respective starting materials. 

Example 461 

In 20 ml of ethanol was dissolved 340 mg of 2-(3.4- diethoxyphenyl)-4-{3-nonyloxycarbonyl-4-methox- 
yrnethoxyphenyl),h,azole. Thereto was added 2 ml of 10% hydrochloric acid! and the mixture was Xed 
or 20 minutes. The solvent was removed by distillation. To the residue were added 40 ml of dich- 
oromethane and 20 ml of water, and phase separation was conducted. The organic layer was washed with 

Z , tI T"^ ^""^"''^ <^"^^ subjected to distillation to remove the 

solvent. The residue was recrystallized from ethanol to obtain 245 mg of 2-(3.4-diethoxyphenyl)-4-(3- 
nonyloxycarbonyl-4-hydroxyphenyl)thia20le as a white powder y/ w 

M.p.: 67-68 -C 

«c\^r® P'"^"'® ^ ^''^P'e '^ere obtained the compounds of Examples 379. 380 382- 
385. 395. 396, 411. 412. 417. 421-435, 445 and 451 by using respective starting materials. 

Example 462 

In a mixed solvent consisting of 50 ml of methanol and 5 ml of water were suspended 1 q of 2-f3 4- 
d.ethoxyphenv^)-4-(3-methoxycarbonyl-4-hydroxy-5-allylphenyl)thiazole. 50 mg of palladium a^tate Pd- 
(0Ac)2] and 230 mg of copper acetate {CuCOAO^-H^O]. The suspension was stirred in an oxygen 
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atmosphere at 50*C for 6 hours. 50 mg of palladium acetate was further added. After 10 hours, 50 mg of 
palladium acetate was furthermore added. After 14 hours, when no solid starting materials in the reaction 
mixture were visible, the reaction mixture was filtered. The filtrate was concentrated. The residue was 
purified by silica gel column chromatography (eluent: dichloromethane/hexane = 1/1 by v/v) and recrystal- 
5 lized from methanol-dichloromethane to obtain 230 mg of 2-(3,4-diethoxyphenyl)-4-(2-methyl-7- 
methoxycarbonyi-5'benzofuryl)thiazole. 
Light brown prismatic 
M.p.: 1 44-1 45 

10 

Example 463 

In 20 ml of methanol was dissolved 1 g of 2-{3.4-diethoxyphenyl)-4-[3-methoxymethoxymethoxycarb 
onyl-4-methoxymethoxy-5-(2-methyI-2-propenyl)phenyl]thiazole. Into the solution being stirred under ice- 

15 cooling was blown ozone. After 1 hour, 0.5 ml of methyl sulfide was added. The mixture was stirred at the 
same temperature for 30 minutes. The solvent was removed from the reaction mixture by distillation. To the 
residue were added 50 ml of dichloromethane and 25 ml of water. The organic layer was separated, washed 
with 15 ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the 
solvent. The residue was purified by silica gel column chromatography (eluent: dichloromethane/n-hexane 

20 = 2/3 by v/v) to obtain 500 mg of 2-(3.4-diethoxyphenyl)-4-(3-methoxymethoxycarbonyI-4-methoxymethoxy- 
5-acetylmethylphenyl)thiazote as a colorless oily substance. 
Properties: NMR®^^ 

The compound of Example 450 was obtained in the same procedure as in Example 463, by using 
starting materials. 

25 

Example 464 

In 15 ml of ethanol was dissolved 220 mg of 2-(3,4- diethoxyphenyl)-4-(3-methoxymethoxycarbonyl-4- 
methoxymethoxy-5-acetylmethylphenyl)thiazole. Thereto was added 1 ml of 10% hydrochloric acid, and the 

30 mixture was refiuxed for 2 hours with heating. The solvent was removed by distillation. To the residue were 
added 20 ml of ethyl acetate and 10 ml of water, and phase separation was conducted. The organic layer 
was washed with 10 ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation 
to remove the solvent. The residue was purified by silica gel column chromatography (eluent: 
chloroform/methanol = 99/1 by v/v) and recrystallized from an n-hexane-ethyl acetate mixed solvent to 

35 obtain 2-(3,4-diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-acetylmethyl)thiazole as a white powder. 

In the same procedure as in Example 467 were obtained the compounds of Examples 379-385, 389. 
391, 394-396. 399. 403, 411-414, 416-418, 421-435, 445 and 451 by using respective starting materials. 

Example 465 

40 

In 40 ml of o-dichlorobenzene was dissolved, with heating, 2 g of 2-(3.4-diethoxyphenyl)-4-[3-carboxy-4- 
hydroxy-5-(2-methyl-2-propenyl)phenyl]thiazole. Thereto were added about 10 mg of iodine and 1.5 g of 
potassium Iodide (ground in a mortar), and the mixture was refiuxed for 14 hours with heating. The reaction 
mixture was mixed with 30 ml of water and phase separation was conducted. The organic layer was mixed 
45 with 30 ml of ethyl acetate. The mixture was washed with 20 ml of a saturated aqueous sodium chloride 
solution, dried and subjected to distillation to remove the solvent. The residue was purified by silica gel 
column chromatography (eluent: dichloromethane) and recrystallized from diisopropyl ether to obtain 1 g of 
2-(3.4-diethoxyphenyl)-4-(2.2-dimethyl-7-carboxy-2,3-dlhydrobenzofuran-5-yl)thiazole as white powdery cry- 
stals. 

50 M.p.: 106-107* C 
Example 466 

In a mixed solvent consisting of 100 ml of tetrahydrofuran and 40 ml of water was dissolved 3.7 g of 2- 
55 (3,4-dlethoxyphenyl)-4-[3-methoxymethoxycarbonyl-4-methoxymethoxy-5-(1-propenyl)phenyl]thiazole. To 
the solution were added 100 mg of osmium tetroxide (OsO*) and 5.6 g of sodium periodate (NalO*). and 
the mixture was stirred at room temperature for 14 hours. The reaction mixture was filtered. The filtrate was 
concentrated to a 1/3 volume. To the concentrate was added 100 ml of ethyl acetate, and phase separation 
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was conducted. The organic layer was washed with 40 ml of a saturated aqueous sodium chloride solution, 
dried and subjected to distillation to remove the solvent. The residue was purified by silica gel column 
chromatography (elutant: dichloromethane) to obtain 600 mg of 2-{3,4-diethoxyphenylH-(3- 
methoxymethoxycarbonyl-4-methoxymethoxy-5-formylphenyl)thia20le (compound A) and 1.28 g of 2-(3,4- 

5 diethoxyphenylH-[3-methoxymethoxycarbonyl-4-methoxymethoxy-5-(1,2-dlhydroxypropyl)phenyl]thiazole 
(compound B). The 2-(3,4-diethoxyphenyl)-4-[3-methoxymethoxycarbonyl-4-methoxymethoxy-5-(1,2- 
dihydroxypropyl)phenyl]thia2ole (compound B) was dissolved in 40 ml of methanol. To the solution were 
added 5 g of sodium periodate (NalO^) and 10 ml of water, and the mixture was stirred at room temperature 
for 14 hours. The solvent was removed from the reaction mixture by distillation. The residue was mixed with 

10 80 ml of ethyl acetate and 40 ml of water, and phase separation was conducted. The organic layer was 
washed with 20 ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation to 
remove the solvent. The residue was combined with 600 mg of the above-obtained 2-{3,4-dlethoxyphenyl)- 
4-(3-methoxymethoxycarbonyl-4-methoxymethoxy-5-formylphenyl)thiazole (compound A). The mixture was 
recrystallized from ethanol to obtain 1.6 g of 2-(3,4-diethoxyphenyl)-4-(3-methoxymethoxycarbonyl-4- 

75 methoxy-methoxy-5-formyl phenyl)thiazole as white acicular crystals. 
M.p.: 113-114*C 

The compound of Example 417 was obtained in the same procedure as in Example 466 by using 
starting materials. 

The compounds of Examples 467-509, shown in Table 14 were obtained In the same procedures as In 
20 Example 1 and Example 138, by using respective starting materials. 
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Example 510 

55 !n 30 ml of methanol was dissolved 500 mg of 2-(3,4-diethoxyphenyl)-4-(3-methoxycarbonyl-4-methoxy- 
methoxy-5-formylphenyl)thlazole. Thereto was added 3 ml of a 30% methylamine solution. The mixture was 
stirred at room temperature for 14 hours and at 70*C for 1 hour. Thereto was added 530 ml of sodium 
boron hydride with stirring under ice- cooling. The mixture was stirred at room temperature for 3 hours. The 
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solvent was removed from the reaction mixture by distillation. The residue was mixed with 40 ml of ethyl 
acetate and 20 ml of water, and phase separation was conducted. The organic layer was washed with 10 ml 
of a saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent. 
The residue was subjected to silica gel chromatography (eluent: dichloromethane/methanol = 49/1 by v/v). 
5 From the eluate was obtained 150 mg of 2-(3.4-diethoxyphenyl)-4-(3-methoxycarbonyl-4-methoxymethoxy- 
5-methylaminomethylphenyl)thia20le. 
Coloriess oily 
Properties: NMR^^* 

The compound of Example 402 was obtained in the same procedure as in Example 510, using starting 
10 materials. 

Example 51 1 

In 20 ml of methanol was suspended 300 mg of 2-{3.4- diethoxyphenyl)-4-(3-methoxycarbonyl-4- 
75 hydroxy-5-formylphenyl)thia2ole with stirring. Threto was added 26.5 mg of sodium boron hydride at O'C. 
The mixture was stirred at room temperature for 1 hour. 26.5 mg of sodium boron hydride was further 
added, and the resulting mixture was stirred at the same temperature for 1 hour. The solvent was removed 
from the reaction mixture by distillation. To the residue were added 30 ml of dichloromethane and 15 ml of 
water, and phase separation was conducted. The organic layer was washed with 10 ml of a saturated 
20 aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent to obtain 300 mg 

of 2-{3,4-diethoxyphenyl)-4-(3-methoxycarbonyl-4-hydroxy-5-hydroxymethylphenyl)thia2ole. 

Yellow solid 
Properties: NMR^'*^ 

The compounds of Examples 397, 412, 423, 445 and 498 were obtained in the same procedure as in 
25 Example 511. by using respective starting materials. 

Example 512 

500 mg of 2-(3,4-diethoxyphenyl)-4-(3-methoxymethoxycarbonyl-4-methoxymethoxy-5-formylphenyl)- 
30 thiazole was added to 20 ml of a solution of a newly prepared Wittig reagent (triethyl phosphonoacetate: 
270 mg, sodium hydride: 48 mg) in tetrahydrofuran. The mixture was stirred at room temperature for 4 
hours. The solvent was removed from the reaction mixture by distillation. To the residue were added 20 ml 
of ethyl acetate and 15 ml of water, and phase separation was conducted. The organic layer was washed 
with 10 ml of a saturated aqueous sodium chloride solution, dried and subjected to distillation to remove the 
35 solvent. The residue was recrystallized from ethanol to obtain 380 mg of 2-{3,4-diethoxyphenyl)-4-[3- 

methoxymethoxycarbonyl-4-methoxymethoxy-5*(2-ethoxycarbonylvinyl)phenyl]thia2ole. 
Yellow powder 
M.p.: 94-96 -C 

The compounds of Examples 478. 485, 486. 501 and 501 were obtained in the same procedure as in 
40 Example 512, by using respective starting materials. 

Example 513 

535 mg of methyltriphenylphosphonium bromide was suspended in 10 ml of tetrahydrofuran with 
45 stirring. Thereto was added 190 mg of potassium tert-butoxide at -5*C, and the mixture was stirred at the 
same temperature for 1 hour. Thereto was added 500 mg of 2-(3.4-diethoxyphenyl)-4-(3-methoxycarbonyl-4- 
methoxymethoxy-5-formylphenyl)thiazole. The mixture was stirred at the same temperature for 2 hours and 
at room temperature for 1 hour. To the reaction mixture were added 30 ml of ethyl acetate and 20 ml of 
water, and phase separation was conducted. The organic layer was washed with 20 ml of a saturated 
50 aqueous sodium chloride solution, dried and subjected to distillation to remove the solvent. The residue was 
purified by silica gel column chromatography (eluent: dichloromethane/n-hexane = 2/1 by v/v) to obtain 240 
mg of 2-(3.4-diethoxyphenyl)-4-(3-methoxymethoxycarbonyl-4-hydroxy-5-vinylphenyl)thia2ole (A) and 120 
mg of 2-(3.4-diethoxyphenyl)-4-(3-methoxymethoxycarbonyl-4-methoxymethoxy-5-vinylphenyl)thiazole (B). 

55 NMR data of compound (A): 

^H-NMR (CDCI3) 5: 1.49 (3H. t. J = 7.0Hz), 1.51 (3H. t. J = 7.0Hz). 3.58 (3H. s). 3.95 (3H, s). 4.15 (2H. 

q, J = 7.0Hz). 4.22 (2H. q. J =: 7.0Hz). 5.08 (2H. s). 5.43 (1H. dd. J = 1.1. 11.1Hz). 
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5.89 (1H. dd. J = 17.7Hz), 6.92 (1H. d. J = 8.4H2). 7.17 (1H, dd. J = 11.1, 17.7H2). 
7.43 (1H. s). 7.54 (1H, dd. J = 2.1. 8.4H2), 7.61 (1H, d. J = 2,1 Hz). 8.29 (2H. d. 
J = 1.3H2). 

5 NMR data of compound (B): 

^H-NMR (CDCb) S: 1.49 (3H, t. J = 7.0Hz). 1.51 (3H. t. J = 7.0H2). 3.58 (3H. s). 3.59 (3H, s). 4.15 (2H. 

q, J = 7.0H2). 4.22 (2H. q. J = 7.0H2). 5.10 (2H. s). 5.43 (1H. dd. J = 1.1. 11.1 H2). 
5.51 (2H, s). 5.89 (1H. dd. J = 1.1, 17.1H2), 6.92 (1H. d. J = 8.4H2). 7.18 (1H, dd. 
10 J = 11.1 17.7H2), 7.43 (1H, $), 7.54 {1H. dd. J = 2.1, a4H2), 7.61 (1H, d, J = 2.1H2). 

8.29 (2H, d. J = 1.3Hz). 

Example 514 

75 In 10 ml of ethanol was dissolved 350 mg of 2-(3.4-dlethoxyphenyl)-4-[3-methoxymethoxycarbonyl-4- 
methoxymethoxy-5-(2-ethoxycarbonylvinyl)phenyl]thla2ole. Thereto was added 0,2 m! of 10% hydrochloric 
acid. The mixture was stirred at 60*C for 1 hour with heating. Thereto was added 1 ml of 10% sodium 
hydroxide. The mixture was refluxed for 4 hours with heating. The solvent was removed from the reaction 
mixture by distillation. The residue was mixed with 15 mi of water. The mixture was made weakly acidic 

20 with 10% hydrochloric acid and extracted with 40 ml of hot ethyl acetate. The organic layer was washed 
with 15 ml of a saturated aqueous sodium chloride solution, dried and subject to distillation to remove the 
solvent. The residue was recrystallized from ethyl acetate to obtain 170 mg of 2-(3.4-diethoxyphenyl)-4-[3- 
carboxy-4-hydroxy-5-(2-carboxyvinyl)phenyl]thia20le. 
Yellow powder 

25 M.p.: 260-261 ' C 

Example 515 

In 20 ml of methanol was dissolved 150 mg of 2-(3.4-diethoxyphenyl)-4-(3-methoxycarbonyl-4- 
30 methoxymethoxy-5-methylaminomethylphenyl)thia20le. Thereto was added 0.2 ml of 10% hydrochloric acid. 
The mixture was stirred at 60 'C for 30 minutes. 2 ml of 10% sodium hydroxide was added, and the mixture 
was refluxed for 1 hour with heating. The reaction mixture was made neutral with 10% hydrochloric acid and 
the solvent was removed by distillation. The residue was mixed with ethanol. The insoluble was collected by 
filtration, washed with water, dried and recrystalli2ed from dimethylformamide to obtain 35 mg of 2-(3,4- 
35 diethoxyphenyl-4-(3-carboxy-4-hydroxy-5-methylaminomethylphenyl)thlazole. 
Light brown granular 
M.p.: 271 -273 -C 

Example 516 

40 

A mixture of 500 mg of 2-(3.4-diethoxyphenyl)-4-{4-cyano-pyridyl)thiazole, 20 ml of ethanol and 17 ml of 
a 4% aqueous sodium hydroxide solution was refluxed for 16 hours with heating. The reaction mixture was 
allowed to stand. Then. 200 ml of water was added thereto. The mixture was extracted with 80 ml of 
dichromethane two times. The aqueous layer was made acidic (pH = about 3) with concentrated 
45 hydrochloric acid and extracted with 150 ml of ethyl acetate three times. The ethyl acetate layer was dried 
over anhydrous sodium sulfate and concentrated. The residue was recrystallized from ethyl acetate to 
obtain 290 mg of 2-(3,4-diethoxyphenyl)-4-(4-carboxy-2-pyrldyl)thiazole. 
White acicular crystals 
M.p.: 236.2-237.2 -C 

50 

Example 517 

5.23 g of imidazole and 4.85 g of tert-butyldimethylchlorosilane were added, in this order, to a 
suspension of 4.02 g of 2-(3,4-diethoxyphenyl)-4-(3-methoxycarbonyl-4-hydroxyphenyl)thiazole in 60 ml of 
55 dimethylformamide at room temperature. The mixture was stirred at the same temperature for 4 hours. To 
the reaction mixture were added 100 ml of ice water and 200 ml of ethyl acetate. The organic layer was 
separated, washed with 100 ml of water and 50 ml of a saturated aqueous sodium chloride solution In this 
order, dried over anhydrous magnesium sulfate and subjected to distillation to remove the solvent. The 
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residue was purified by silica gel column chromatography (eluent: n-hexane/ethyl acetate = 10/1) to obtain 
5.14 g of 2-(3,4-dlethoxyphenyl)-4-(3-methoxycarbonyl-4-tert-butyldimethylsilyloxyphenyl)thiazole. 
Colorless oily substance 
Properties 

Example 518 

548 mg of lithium aluminum hydride was added to a solution of 5.43 g of 2-(3.4-dlethoxyphenyl)-4-(3 
methoxycarbony(-4-tert-butyldimethylsilyloxyphenyl)thia2ole in 100 ml of tetrahydrofuran, with ice-cooling. 
The mixture was stirred at the same temperature for 7 hours. To the reaction mixture were added 1 .1 ml of 
water and 3 g of sodium sulfate. The resulting mixture was filtered through Celite. The filtrate was subjected 
to distillation to remove the solvent. To the residue were added 200 ml of ethyl acetate and 50 ml of water. 
The mixture was neutralized with 5 N hydrochloric acid. The insoluble was removed by filtration. The filtrate 
was subjected to phase separation. The organic layer was washed with 50 ml of water, dried over 
anhydrous magnesium sulfate and subjected to distillation to remove the solvent. The residue was purified 
by silica gel column chromatography (eluent: n-hexane/ethyl acetate = 10/1 by v/v) and recrystallized from 
ethyl acetate-n-hexane to obtain 1.23 g of 2-(3,4-diethoxyphenyl)-4-(3-hydroxymethyl-4-tert-butyldimethyl- 
silyloxyphenyl)thiazole. 
White prismatic crystals 
M,p.: 1 01 .3-1 03 -C 

The compounds of Examples 397, 412, 423. 445 and 483 were obtained in the same procedure as in 
Example 518. by using respective starting materials. 

Example 519 

The following compound was obtained in the same procedures as in Examples 1 and 138. by using 
starting materials. 

2-{3,4-Diethoxyphenyl)-4-[3-carboxy-4-hydroxy-5-(1-isobutenyl)phenyl]thiazole 

Properties: ^H-NMR (DMSO-d6)5: 1.38 (3H, t. J = 6.9H2). 1,40 (3H. t. J = 6.9Hz), 1.86 (3H. s). 1.95 

(3H. s). 4.12 (2H, q, J = 6.9Hz). 4.15 (2H, q, J = 6.9Hz), 6.33 (1H, 
brs). 7.09 (1H. d, J = 8.7Hz). 7.48-7.62 (2H. m). 7.93 (1H. s), 7.95 
(1H. d. J = 2.1 Hz). 8.31 (1H. d. J = 2.1 Hz). 

Example 520 

The following compounds were obtained in the same procedures as in Examples 1 and 138. by using 
respective starting materials. 

o 4-[2-(3.4-Diethoxyphenyl)-4-thiazolyl]pyridinium-1 -oxide 

Properties: ^H-NMR (DMSO-de) 6: 1.35 (3H. t, J = 6.9Hz). 1.37 (3H, t. J = 6.9Hz), 4.07 (4H. m), 7.07 

(1H, d. J = 8.3Hz). 7.52 (1H. dd. J = 2.0Hz, 8.3Hz), 7.58 (1H. d. 
J = 2.0Hz), 8.03 {2H, d. J = 7.2Hz). 8.29 (2H, d, J = 7.2Hz). 8.33 
(1H. s). 

□ 2-(3,4-Diethoxyphenyl)-4-(2-cyano-4-pyridinium)thiazole 

Properties: ^H-NMR (DMSO-ds) 5: 1.36 (3H. t. J = 6.9Hz), 1.38 (3H, t. J = 6.9Hz). 4.08-4.23 (4H. m). 

7.08 (1H. d, J = 8.3Hz), 7.55-7.61 (2H. m). 8.32 (1H. dd. 
J = 1.3Hz, 5.2Hz). 8.64 (2H. s), 8.84 (1H. d. J = 5.2Hz). 
NMR data of the compounds of Examples 417, 423. 425, 444, 446-449, 452. 467, 470. 471, 478-480, 
482, 483, 485. 486. 493. 497, 500 and 507-509 -NMR^^)) 

NMR^^: compound of Example 417 

iH-NMR (DMSO-d6)5: 1.38 (3H. t, J=7,0Hz). 1.40 (3H, t. J = 7.0Hz), 2.22 (3H, s). 3.87 (2H, s). 4.08 
{2H. q, J = 7.0Hz). 4.16 (2H. q, J = 7.0Hz), 7.10 (1H. d. J = 8.2H2). 7.48-7.60 
{2H. m), 7.99 (1H, s), 8.08 (1H, d. J = 2.3Hz), 8.38 (1H. d. J = 2.3Hz). 

NMR^®^: compound of Example 423 

^H-NMR (DMSO-ds) 5: 1.38 (3H, t. J = 6.9Hz), 1.40 (3H, t. J = 6.9Hz). 4.11 (2H, q. J = 6.9H2), 4.15 (2H. 
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q, J = 6.9H2). 4.60 (2H. s). 7.08 (1H, d, J = 8.9H2). 7.45-7.63 (2H, m). 7.77 (1H. 
s), 8.06 (1H. d. J=2.2H2). 8.34 (1H. d. J =2.2Hz). 

NMR^°*: compound of Example 425 

^H-NMR (CDCb) 5: 1.48 (3H, t, J = 7,0H2), 1.50 (3H. t J = 7.0Hz), 2.78 (2H. t. J = 6.7H2), 3.09 (2H. t. 

J = 6.7Hz). 4.07-4.30 (4H. m), 6.91 (IN, d, J=8.3Hz). 7.52 (1H. d, J = 8.3Hz). 7.60 
(1H. brs). 8.02 (1H, brs). 8.38 (1H. brs). 

NMR®'*: compound of Example 444 

^H-NMR (CDCI3) 6: 0.08-1.00 (3H, m). 1.00-1.67 (18H, m), 1.67-1.95 (2H, m). 3.54 (3H, s), 4.16 (2H. q, 
J = 7.6Hz). 4.23 (2H. q. J = 7.0Hz), 4.35 (2H. t, J = 6.6Hz). 5.30 (2H. s). 6.92 (1H. 
d, J = 8.4Hz). 7.27 (1H. d, J=8.7Hz), 7.36 (1H. s). 7.53 (1H, dd, J = 2.0H2. 8.4Hz). 
7.62 (1H. d. J = 2.0Hz), 8.08 {1H, dd. J = 2.3Hz. 8.7Hz). 8.35 (1H, J = 2.3Hz). 

NMR®^*: compound of Example 446 

iH-NMR (CDCI3) fi: 1.50 (3H, t, J=7.0H2). 1.52 (3H, t. J = 7.0Hz), 2.55 (3H. d, J = 0.9Hz). 4.04 (3H. s), 
4.16 (2H, q. J = 7.0Hz). 4.23 (2H, q, J = 7.0Hz). 6.50 (1H, d, J = 1.0H2). 6.93 (1H, d. 
J = 8.4H2). 7.45 (1H. s), 7.55 (1H. dd. J = 2.1H2. 8.4H2). 7.64 (1H, d. J = 2.1H2), 
8.34 (1 H. d. J = 1 .8H2). 8.42 (1 H. d. J = 1 .8Hz). 

NMR^^*: compound of Example 447 

^H-NMR (CDCI3) 5: 1.49 (3H, t. J = 7.0Hz), 1.51 (3H. t, J = 7.0Hz). 1.78 (3H. s). 3.54 (2H, s). 3.59 (3H. 

s). 4.16 (2H, q. J = 7.0Hz), 4.22 (2H. q, J = 7.0Hz). 4.71 (1H, brs). 4.90 (1H. brs). 
5.09 (2H. s). 5.51 (2H. s). 6.92 (1H, d, J=8.4Hz). 7.40 (1H. s). 7.53 (1H. dd. 
J = 2.1 Hz. 8.4Hz), 7.61 (1H. d. J = 2.1 Hz). 7.98 (1H. d. J = 2.4Hz), 8.34 (1H. d. 
J = 2.4Hz). 

NMR®^^: compound of Example 448 

^H-NMR (CDCI3) 5: 1.49 (3H. t. J=7.0Hz). 1.51 (3H. t. J = 7.0Hz). 2.24 (3H, s), 3.56 (3H. s), 3.59 (3H. 

s). 3.95 (2H. s). 4.16 (2H, q. J = 7.0Hz); 4.22 (2H, q, J=7.0Hz). 5.09 (2H. s). 5.50 
(2H. s). 6.92 (1H, d. J = 8.4Hz), 7.42 (1H, s), 7.52 (1H. dd, J = 2.1 Hz. 8.4Hz). 7.60 
(1H. d. J = 2.1 Hz). 8.01 (1H. d. J = 2.3Hz). 8.39 {1H. d. J=2.3Hz). 

NMR^^*: compound of Example 449 

^H-NMR (CDCI3) 5: 1.50 (3H. t. J = 7.0Hz). 1.51 (3H, t. J = 7.0Hz), 1.97 (3H, dd. J = 1.6Hz, 6.6H2). 3.58 
(3H. s), 3.59 (3H, s). 4.16 (2H. q. J = 7.0Hz). 4.22 (2H. q. J = 7.0Hz), 5.09 (2H. s), 
5.50 (2H. s), 6.38 (1H. dd, J = 15.9Hz, 6.6Hz). 6.83 (1H. d, J = 15.9Hz). 6.93 (1H, d. 
J = 8.4Hz). 7.42 (1H, s). 7.55 (1H. dd, J = 2.1 Hz, 8.4Hz). 7,61 (1H, d, J = 2.1 Hz), 
8.23 (1H. d, J = 2.2Hz). 8.27 (1H. d. J = 2.2Hz). 

NMR®®>: compound of Example 450 

^H-NMR (CDCI3) 5: 1-16 (1.5H. d, J = 6.3Hz). 1.22 (1.5H, d. J = 6.3Hz), 1,43-1.57 (6H. m), 3.59 (3H. s). 

3.62 (3H. s), 4.05-4.36 (4H, m), 5.07-5.28 (2H. m). 5.30 (2H. s), 5.50 (2H, s), 6.93 
(1H. d. J = 8.4Hz), 7.45 (IH. s), 7.54 (1H. dd. J = 2.1 Hz. 8.4Hz), 7.61 (1H, d. 
J = 2.1 Hz). 8.21 (0.5H. d. J = 2.3Hz). 8.32 (0.5H. d. J = 2.3Hz). 8.48 (IH. m). 

NMR^^*: compound of Example 467 

'H-NMR (CDCI3) 5: 149 {3H. t, J =7.0Hz). 1.50 (3H. t, J = 7.0Hz). 3.49 (3H. s). 4,17 {2H. q, J = 7.0Hz), 
4.19 (2H, q. J = 7.0H2). 5.28 (2H, s), 5.40 {2H. s), 6.91 (IH. d. J = 8.4Hz). 7.22-7.70 
(9H. m). 8.08 (IH. dd, J = 2.4H2, 8.7H2). 8.40 (IH, d, J = 2.4H2). 
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NMR®®^: compound of Example 470 

^H-NMR (CDCl3)6: 1.44-1.67 (12H, m). 4.04 (3H, s), 4.10-4.33 (8H, m). 6.92 (2H. d, J = a4H2). 7.37 
(1H, s). 7.46 (1H, s). 7.52-7.63 (3H, m), 7.66 (1H, d. J = 2.0Hz). 7.75 (2H, d. 
J = 8.4Hz). 8.08 (2H. d. J = 8.4Hz). 8.20 (1H. d. J = 2.2Hz). 8.46 (1H. d, J = 2.2Hz). 
11.43 (1H. s). 

NMR^®^: compound of Example 471 

^H-NMR (CDCI3) 5: 1.50 (3H, t. J = 7.0Hz), 1.53 (3H. t, J = 7.0Hz). 2.42 (3H, s), 3.96 (3H. s), 4.17 (2H, 
q, J = 7.0Hz). 4.23 (2H. q, J = 7.0Hz). 6.94 (1H, d. J = 8.4Hz). 7.54 (1H, dd. 
J = 2.1 Hz. 8.4Hz). 7.59 (1H. s), 7.60 (IH. d. J = 2.1 Hz). 8.76 (1H. d, J = 2.3Hz). 8.80 
(1H, d. j = 2.3Hz). 

jsji\/Ir70). compound of Example 478 

^H-NMR (CDCI3) S: 1.49 (3H. t, J = 7.0Hz). 1.51 (3H. t, J = 7.0Hz). 3.59 (3H. s). 3.59 (2H. d. J = 6.3Hz), 
3.94 (3H. s). 4.16 {2H. q. J = 7.0Hz). 4.22 {2H. q, J = 7.0Hz). 5.08 (2H. s). 5.07- 
5.17 (IH. m), 5.17-5.27 (1H, m). 5.96-6.16 (1H. m). 6.92 (1H. d. J = 8.4Hz). 7.40 
(1H. s). 7.54 (IH, dd, J = 2.1 Hz. 8.4Hz). 7.60 (IH. d. J = 2.1 Hz). 7.98 (IH. d. 
J = 2.4Hz). 8.27 (1 H. d. J = 2.4Hz). 

NMR^^^: compound of Example 479 

^H-NMR (CDCl3)5: 1.48 (3H. t. J = 7.0Hz), 1.51 (3H, t. J = 7.0Hz). 3.55 (3H. s), 3.89 (2H. d, J = 1.7Hz). 

3.94 (3H. s). 4.15 (2H. q, J = 7.0Hz). 4.21 (2H. q. J=7.0Hz). 5.09 {2H. s), 6.91 (IH. 
d. J = 8.4Hz). 7.43 (IH. s). 7.52 (IH. dd. J = 2.1 Hz. 8.4Hz). 7.59 (IH. d. J = 2.1 Hz). 
8.04 (IH. d, J = 2.3Hz). 8.36 (IH. d. J=2.3Hz), 9.79 (IH. t. J = 1.7Hz). 

NMR^^*: compound of Example 480 

'H-NMR (CDCl3)5: 1.50 (3H, t. J = 7.0Hz), 1.52 (3H. t, J = 7.0Hz), 3.60 (3H. s), 3.98 (3H. s). 4.16 (2H. 

q. J = 7.0Hz), 4.23 (2H. q. J = 7.0Hz). 5.22 (2H. s). 6.92 (1H. d. J = 8.4H2), 7.50 
(IH. s). 7.54 (IH. dd. J = 2.1 Hz. 8.4Hz). 7.60 (IH. d. J = 2.1 Hz), 8.57 (IH. d. 
J = 2.5Hz). 8.73 (IH. d. J = 2.5Hz). 10.50 (IH. s), 

NMR^^': compound of Example 482 

iH-NMR (CDCI3) 5: 1.49 (IH. t. J = 7.0Hz). 1.51 (3H. t, J = 7.0Hz). 2.50 (3H, s). 3.60 (3H. s). 3.92 (2H. 

s). 3.94 (3H. s). 4.15 (2H. q, J = 7.0Hz), 4.22 (2H. q. J = 7.0Hz). 5.12 (2H, s). 6.92 
(IH. d. J = 8.4Hz), 7.44 (IH. s), 7.54 (IH. dd. J = 2.1 Hz, 8.4Hz). 7.60 (IH. d. 
J = 2.1 Hz), 8.13 (IH. d. J = 2.4Hz). 8.37 (IH. d, J=2.4Hz). 

NMR^***: compound of Example 483 

^H-NMR (CDCl3)5: 1.50 (3H. t, J = 7.0Hz), 1.52 (3H. t. J = 7.0H2). 2.41 (IH. t, J = 6.6Hz). 4.01 (3H, s). 

4.16 (2H, q. J = 7.0Hz), 4.23 (2H, q, J = 7.0Hz). 4.82 (2H, d. J=6.6Hz), 6.93 (IH, d. 
J = 8.4Hz). 7.34 (1H, s). 7.55 (IH, dd, J = 2.0Hz, 8.4Hz), 7.60 (1H. d, J = 2.0Hz). 
8.10 (IH. d. J = 2.3Hz). 8.40 (IH, d. J = 2.3Hz), 11.38 (IH. s). 

NMR^^>: compound of Example 485 

iH-NMR (CDCI3) 5: 1.49 (3H. t, J = 7.0Hz). 1.51 (3H, t, J = 7.0Hz). 3.58 (3H, s), 3.95 (3H, s), 4.15 (2H. 

q. J = 7.0Hz). 4.22 (2H. q. J = 7.0Hz). 5.08 (2H. s). 5.43 (IH. dd. J = 1.1 Hz, 
11.1Hz). 5.89 (IH. dd. J = 1.1 Hz, 17.7Hz). 6.92 (1H. d. J = 8.4H2), 7.17 (IH. dd. 
J = 11.1 Hz, 17.1 Hz). 7.43 (IH, s), 7.54 (IH. dd, J = 2.1 Hz. 8.4H2). 7.61 (IH. d. 
J = 2.1 Hz), 8.27 (2H, d, J = 1 .3Hz). 
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NMR^^*: compound of Example 486 

^H-NMR (CDCl3)5: 1.49 (3H, t, J = 7.0H2), 1.51 (3H. J = 7.0Hz), 3.58 (3H. s). 3.59 (3H, s). 4.15 (2H, 
q. J = 7,0H2). 4.22 (2H, q. J = 7.0H2). 5.10 (2H. s). 5.43 (1H, dd, J = 1.1 Hz.' 
11.1 Hz). 5.51 (2H, s). 5.89 (1H, dd, J = 1.1 Hz, 17.7Hz). 6.92 (1H. d, J = 8.4H2), 
7.18 (1H, dd. J = 11.1Hz, 17.7Hz). 7.43 (1H, s). 7.54 (1H. dd, J = 2.1H2, 8.4H2), 
7.61 (1H. d, J = 2.1 Hz), 8.29 (2H. d, J = 1.3Hz). 

NMR">: compound of Example 493 

^H-NMR (DMSO-dfi) 6: 1.35 {3H. t. J = 6.9H2). 1.37 (3H. t. J = 6.9H2). 2.72 (3H. s). 4.11 (4H. m). 7.09 
(1H, d. J = 9.0Hz). 7.57 (1H, dd, J = 2.2Hz. 9.0Hz). 7.60 (1H, d, J = 2,2Hz), 7.89 
(1H. brs). 8.22 (1H. brs). 8.44 (1H. s), 8.70 (1H. d, J = 2.0H2). 9.27 (1H, d, 
J = 2.0Hz). 

NMR^**: compound of Example 497 

^H-NMR (CDCb) 6: 0.24 (6H. s), 1.03 (9H, s). 1.49 (3H. t, J = 7.0H2). 1.51 (3H. t. J = 7.0Hz). 3.91 (3H. 

s). 4.15 (2H, q. J = 7.0Hz). 4.22 {2H, q. J = 7.0Hz), 6.91 (1H, d. J = 8.3Hz), 6.95 
(1H, d. J = a5Hz). 7.34 (1H, s), 7.51 (1H. dd. J = 2.0Hz. 8.3Hz). 7.62 (1H, d, 
J = 2.0Hz). 8.03 (1H, dd. J = 2.4Hz. 8.5Hz). 8.34 (1H. d. J = 2.4Hz). 

NMR^^>: compound of Example 500 

^H-NMR (CDCIa) 5: 1.49 (3H, t. J = 7.0Hz). 1.51 (3H, t. J = 7.0Hz). 2.91 (6H. s). 3.94 (3H. s). 4.15 (2H, 
q, J = 7.0H2), 4.22 (2H. q. J = 7.0Hz). 6.91 (1H, d. J = 8.4Hz). 6.99 (1H, d. 
J = 8.8Hz). 7.28 (1H, s). 7.52 (1H, dd. J = 2.0Hz, 8.4Hz). 7.62 (1H. d. J = 2.0Hz), 
7.97 (1H. dd. J = 2.2Hz, 8.8Hz). 8.25 (1H. d. J = 2.2Hz). 

NMR^°>: compound of Example 507 

^H-NMR (CDCb) S: 1 .49 (3H. t. J = 7.OH2). 1 .51 (3H. t. J = 6.9H2), 2.63 (3H. s), 4.10-4.27 (4H. m). 6.89 
(1H. d, J = a4H2), 7.48 (1H. dd. J = 2.1H2. 8.4H2). 7.59-7.64 (3H, m). 7.74 (1H. s), 
8.53 (1H, d. J = 5.2Hz). 

NMR®^*: compound of Example 508 

iH-NMR (CDCb) S: 1.45 (3H. t. J = 7.0H2). 1.49 (3H. t. J = 7.0Hz), 4.09 (2H. q. J = 7.0H2), 4.17 (2H, q, 
J = 7.0Hz). 6.89 (1H. d. J=8.4Hz). 7.25-7.32 (1H. m). 7.42-7.46 (2H, m), 7.49 (1h! 
dd. J = 2.2H2. 8.4H2). 7.61 (1H. d, J = 2.2H2). 7.81 (1H. s). 8.08-8.15 {3H. m), 8.57 
(1H, dd, J = 0.6Hz, 5.0Hz). 9.20 (1H. dd, J = 0.6Hz. 1.5Hz), 12.11 (1H, brs). 

NMR^^^: compound of Example 509 

^H-NMR (CDCb) 5: 1.47 (3H, t, J = 7.0Hz), 1.50 (3H, t, J = 7.0Hz). 3,81 (3H. s), 4.10-4.24 (4H, m). 6.93 
(1H. d, J = 8.4Hz). 7,46-7.55 (3H, m). 8.00 (IH. dd. J = 1.6Hz. 7.8Hz). 8.21 (1H. s). 
8.74-8.76 (IH. m). 

Example 521 

The following compounds were obtained in the same procedures as in Examples 1 and 147, by using 
respective starting materials. 

□ 5-Ethoxycarbonyl-2-(a-bromoacetyl)pyrazlne and 3.4-diethoxythioben2amide were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- 
diethoxyphenyl)-4-(5-carboxy-2-pyra2yl)thia20le. 

□ 4-Ethoxycarbonyl-2-(a-bromoacetyl)pyrimidine and 3,4-diethoxythioben2amide were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as In Example 147 to obtain 2-(3.4- 
dtethoxyphenyl)-4-(4-carboxy-2-pyrimidyl)thiazole. 
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□ 5-Ethoxycarbonyl-2-(a-bromoacetyl)pyrimidlne and 3.4-diethoxythiobenzamide were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- 
diethoxyphenyl)-4-(5-carboxy-2-pyrimidyl)thia20le. 

□ 6-Ethoxycarbonyl-2-(a-bromoacetyl)pyrazine and 3.4-dlethoxythiobenzamlde were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- 
diethoxyphenyl)-4-(6-carboxy-2-pyra2yl)thia20le. 

□ 4-Ethoxycarbonyl-2-(a-bromoacetyl)pyrrole and 3.4- diethoxythlobenzamide were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3.4- 
diethoxyphenyl)-4-(4-carboxy-2-pyrrolyl)thia20le. 

□ 4-Ethoxycarbonyl-2-{a-bromoacetyI)furan and 3,4- diethoxythiobenzamide were subjected to the same 
reaction as in Example 1 and then to the same hydrolysis as In Example 147 to obtain 2-(3,4- 
diethoxyphenyl)-4-(4-carboxy-2-furyl)thiazole. 

□ 5-Ethoxycarbonyl-3-(a-brom6acetyl)furan and 3.4- diethoxythiobenzamide were subjected to the same 
reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- 
diethoxyphenyl)-4-(5-carboxy-3-furyl)thja2ole. 

D 4-EthoxycarbonyI-2-(a-bromoacetyl)thiophene and 3.4-diethoxythiobenzamide were subjected to the 
same reaction as In Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3,4- 
diethoxyphenyl)-4-(4-carboxy-3-thienyl)thiazole. 

□ 5-Ethoxycarbonyl-3-(a-bromoacetyl)thiophene and 3,4-diethoxythiobenzamide were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3.4- 
diethoxyphenyl)-4-(5-carboxy-3-thienyl)thiazole. 

□ 5-Ethoxycarbonyl-2-(o-bromoacetyl)thla2ole and 3,4-diethoxythiobenzamtde were subjected to the 
same reaction as in Example 1 and then to the same hydrolysis as in Example 147 to obtain 2-(3.4- 
diethoxyphenyl)-4-(5-carboxy-2-thiazolyl)thlazole. 

Preparation Example 1 



2-(3,4-Dimethoxyphenyl)-4-(3,4-dihydroxycarbostyril-6-yl)thiazole 
Starch 

Magnesium stearate 
Lactose 


5mg 
132 mg 
18 mg 
45 mg 


Total 


200 mg 



Tablets each containing the above components in the above amounts were produced according to an 
ordinary method. 

Preparation Example 2 



2-{3,4-Dimethoxyphenyl)-4-(2-oxobenzoxazol-5-yl)thiazole 


500 mg 


Polyethylene glycol (m.w.: 4000) 


0.3 g 


Sodium chloride 


0.9 g 


Polyoxyethylene sorbitan monoleate 


0.4 g 


Sodium metabisulfite 


0.1 g 


Methylparaben 


0.18 g 


Propylparaben 


0.02 g 


Distilled water for injection 


100 ml 



The above parabens, sodium metabisulfite and sodium chloride were dissolved in the above distilled 
water with stinging at 80 'C. The solution was cooled to 40 'C. Therein were dissolved the present 
compound, the polyethylene glycol and the polyoxyethylene sorbitan monoleate in this order. To the 
solution was added the distilled water for injection to obtain a desired final volume. The resulting solution 
was filtered through an appropriate filter paper and sterilized. 1 ml of the thus prepared solution was filled 
into each ampul to prepare an injection. 
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Pharmacological Tests 

The pharmacological tests for present compounds were conducted according to the following methods. 
(1) Activity for inhibiting the generation of superoxide radical (02~) In human neutrophilic leukocytes 

Human neutrophilic leukocytes were prepared in accordance with the method of M. Markert et al. 
(Methods in Enzymology. vol. 105; pp. 358-365, 1984). That is. a whole blood obtained from a healthy adult 
and treated by anticoagulation method was subjected to a dextranhypotonic treatment to obtain leukocyte 
cells. The leukocyte cells were then subjected to a density gradient ultracentrifugation by Rcoll-Paque to 
obtain a neutrophilic leukocyte fraction. 

02~ generation was examined by the ferri cytochrome C method in accordance with the method of B.N. 
Cronstein et al. [Journal of Experimental Medicine, vol. 158, pp. 1160-1177 (1983)]. That is, 1x10"^ cell of 
neutrophilic leukocytes were stimulated with 3xlO*"'M of N-formyl-L-methionyl-L-leucyl-L-phenylalanine 
(FMLP) at 37* C in the presence of 1.3 mg/ml of ferricytochrome C and 5 ug/ml of cytochalasin B in a 
Hepes-buffered Hank's solution (pH 7.4); the amount of ferrocytochrome C formed by 4 minutes of 
reduction was determined by measuing an absorbance at a wavelength of 550 nm using a spec- 
trophotometer; an absorbance in the presence of 25.1 ug/ml of superoxide dismutase (SOD) was also 
measured; the difference of the two absorbances was taken as the amount of superoxide radical (02~) 
generated. Each test compound was dissolved in dimethyl sulfoxide (DMSO); the solution was added to 
neutrophilic leukocytes before the addition of FMLP; then, the neutrophilic leukocytes were pre-incubated at 
37 'C. By using the amount of superoxide radical (Oa") generated when the test compound solution was 
added and the amount of superoxide radical (Oa") generated when only the solvent (DMSO) was added, a 
ratio of inhibition (%) was calculated, and the activity for Inhibiting superoxide radical (02~) generation was 
expressed as 50% inhibitory concentration (ICso). 

Test compounds 

1. 2-(3-Pyridyl)-4-phenylthia2ole-1/4 ferrous chloride salt 

2. 2-(3,4-Dimethoxyphenyl)-4-phenylthiazole 

3. 2,4-Di(3-pyridyl)thiazole 

4. 2-(3-PyridyI)-4-methyl-5-ethoxycarbonylthiazole hydrochloride 

5. 2-(2.4-Dimethoxyphenyl)-4-(3,4-dihydrocarbostyril-6-yl)lhiazole 

6. 2-(2-Pyridon-3-yl)-4-phenylthiazole 

7. 2-(3,4-Dimethoxyphenyl)-4-(3,4<lihydrocarbostyril-6-yl)thiazole 

8. 2-(3,4-DimethoxyphenyI)-4-(3.4-dihydroxyphenyl)thia2ole hydrochloride 

9. 2-(4-Pyridyl)-4-(3.4-dihydroxyphenyl)thiazole hydrochloride 

1 0. 2-(3-Thienyl)-4-(3,4-dlhydroxyphenyl}thiazole 

1 1 . 2-(2-Thienyl)-4-(3,4-dihydroxyphenyl)thiazole 

12. 2-(4-Oxo-1 .4-dihydroquinolln-3-yl)-4-(3.4-dihydroxy-phenyl)thiazole 

13. 2-(Pyrazin-2-y l)-4-(3,4-dihydroxypheny I)thia20le 

1 4. 2-(3,4-Dihydroxyphenyl)-4-{3,4-dihydrocarbostyril-6-yl)thia2ole hydrobromide 

1 5. 2-(Carbostyril-3-yl)-4-(3.4-dihydroxyphenyl)thiazole 

1 6. 2-(Pyrrol-2-yl)-4-(3.4-dihydroxyphenyl)thiazoIe 

1 7. 2-(3.4-Dimethoxyphenyl)-4-(4-methy I-2H-1 ,4-benzothiazin-3(4H)-on-6-yl)thiazole 

18. 2-(3,4-Dimethoxyphenyl)-4-(3-hydroxy-4-pentyloxyphenyl)-thiazole 

1 9. 2-(3,4-Dimethoxyphenyl)-4-(4-methylsulfonylphenyl)thiazole 

20. 2-Phenyl-4-(3,4-dihydroxyphenyl)thiazole hydrochloride 

21 . 2-(3,4,5-Trimethoxyphenyl)-4-(3.4-dihydroxyphenyl)thlazole hydrochloride 

22. 2-(3,4-Methylenedloxyphenyl)-4-(3,4-dihydroxyphenyl)-thia20le 

23. 2-(3.4-Dimethoxyphenyl)-4-(carbostyril-6-yl)thiazole 

24. 2-(3,4-Dimethoxyphenyl)-4-(7-hydroxy-3.4-dihydrocarbo-styrll-6-yl)thiazole 

25. 2-(3.4-Dimethoxyphenyl)-4-(2-oxyindol-5-yl)thia20le 

26. 2-(3,4-Dlhydrocarbostyril-6-yl)-4-(3.4-dihydroxyphenyl)-thia20le hydrochloride 

27. 2-(3,4-Dimethoxyphenyl)-4-(3-oxo-3.4-dihydro-2H-1.4-benzoxazin-6-yl)thiazoIe 

28. 2-(3,4-Dimethoxyphenyl)-4-(3.4-dihydro-2H-1 .4-benzoxazin-6-yl)thiazole hydrochloride 

29. 2-(3,4-Dimethoxyphenyl)-4-(2-oxobenzimida2ol-5-yl)lhiazole 

30. 2-(3.4-Dimethoxyphenyl)-4-(3-oxo-4-methyl-3.4-dihydro-2H-1.4-benzoxa2in-6-yl)thiazole 
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31. 2-(3.4-Dimethoxyphenyl)-4-(10-acetylphenothia2in-2-yl)thia20le 

32. 2.4-Di(3.4-dimethoxyphenyl)thlazole 

33. 2-(3.4-Dimethoxyphenyl)-4-(3-acetylamino-4-hydroxyphenyl)-thia20le 

34. 2-(3.4-Dimethoxyphenyl)-4-(3,4-dihydrocarbostyriI-7-yl)thia2ole 

35. 2-(3,4-Dimethoxyphenyl)-4-(2-oxoben20thia20l-6-yl)thia20le 

36. 2-(3.4-Dimethoxyphenyl)-4-(2-oxoben2oxa2ol-5-yl)thia20le 

37. 2-(3.4.Dimethoxyphenyl)-4-(3-amino-4-hydroxyphenyl)thia2ole dihydrochloride 

38. 2-(3,4-DimethoxyphenylH-(1-methyI-3.4<lihydrocarbo-styri!-7-yI)thia20le 

39. 2-(3.4-DlmethoxyphenyI)-4-(3,5-dlhydroxyphenyl)thiazole 

40. 2-(3,4-Dimethoxyphenyl)-4-(2,5-dihydroxyphenyl)thia2ole 

41 . 2-(3,4-Dimethoxyphenyl)-4-(2.6-dihydroxyphenyl)thia2ole 

42. 2-(3.4-Dimethoxyphenyl)-4-(2-oxo-3-methylbenzothia2ol-6-yl)thia2ole 

43. 2-(3.4-DimethoxyphenylH-(3-nitro-4-acetylamlnophenyl)thiazole 

44. 2-(3,4-Djmethoxyphenyl).4-(1,3-dimethyl-2-oxobenzlmlda20l-5-yl)thlazole 

45. 2-(3.4-Dimethoxyphenyl)-4-(2,4-dihydroxyphenyl)thja20le 

46. 2-(3.4-Dimethoxyphenyl)-4-(3-nitro-4-chlorophenyl)thia2ole 

47. 2-(3,4-Dimethoxyphenyl)-5-(3,4-dihydrocarbostyril-6-yl)thia20le 

48. 2-(3.4-Dimethoxyphenyl)-4-(3.4-diacetylaminophenyl)thia20le 

49. 2-(3.4-Dimethoxyphenyl)-4-(2-oxo-3-methylben20xa2ol-5-yl)thia2ole 

50. 2-(3,4-Dimethoxyphenyl)-4-(3-nitrophenyl)thia20le 

51 . 2-(3,4-Dimethoxypheny1)-4-(3,5-diamino-4-hydroxyphenyl)thia2ole 

52. 2-(3.4-Dimethoxyphenyl)-4-(3,5-dinitro-4-hydroxyphenyl)thia2ole 

53. 2-(3-Methoxy-4-rTiethylthfophenyl)-4-(3.4-dihydrocarbo-styril-6-yl)thia20le 

54. 2-(3-Methoxy-4-methylsulfinylphenyl)-4-(3.4-dihydrocarbo-styrll-6-yI)thla20^ 

55. 2-(3.4-DjmethoxyphenyI)-4-(2-oxoben20xa2ol-6-y()thja2ole 

56. 2-(3-Pyridyl)-4-(4-fluorophenyl)thia2ole-1/3 FeCb salt 

57. 2-(3.4.Djmethoxypheny()-4-(2.3-dioxo-1.2.3.4-tetrahydro-quinoxalin-6-yl)thia2ole 

58. 2-(3,4-Dimethoxyben2oyl)-4-(3.4-dihydrocarbostyril-6-yl)thia2ole 

59. 2-(3.4-Diethoxyphenyl)-4-(3,4-dihydrocarbostyril-6-yl)thia20le 

60. 2-(3,4-Dlmethoxyphenyl)-4-(2-pyridyl)thiazole hydrochloride 

61 . 4-(3,5-Dlhydroxyphenyl)-2-(3,4-diethoxyphenyl)thia2oie 

62. 4-(3-Carboxy-4-hydroxyphenyl)-2-(3.4-diethoxyphenyl)thia2ole 

63. 4-(4-Hydroxysulfonyloxyphenyl)-2-(3,4-dimethoxyphenyl)thla20le 

64. 4-(4-Hydroxyphenyl)-2-(3.4-diethoxyphenyl)thia20le 

65. 4-{3-Acetylamino-4-hydroxyphenyl)-2-(3.4-diethoxyphenyl)thla2o}e 

66. 4-(4-Hydroxy.3-aminophenyl)-2-(3,4-diethoxyphenyl)thia2ole dihydrochloride 

67. 4-(4-Cyanophenyl)-2-(3.4-diethoxyphenyI)thia20le 

68. 4-(3.4-Dihydrocarbostyril-6-yI)-2-(4-methoxy-3-propoxy-phenyl)thla2ole 

69. 4-(4-Amidinophenyl)-2-(3,4-diethoxyphenyl)thia2ole hydrochloride 

70. 4-(2,4,6-Trjhydroxyphenyl)-2-(3,4-dimethoxyphenyl)thla2ole 

71 . 4-(3.5-Diaminophenyl)-2-(3.4-dimethoxyphenyl)thia2ole dihydrochloride 

72. 4-(4-Aminophenyl)-2-(3,4-diethoxyphenyl)thia20le hydrochloride 

73. 4-[1 -Hydroxy-1 -(3,4-dlmethoxyphenyl)methyl]-2-(3.4-diethoxypheny l)thla2ole 

74. 4.[4-Methoxy.3-(4-ethy 1-1 -piperaziny l)phenyl]-2-(3.4.dihydroxypheny I)thia20le trihydrochloride 

75. 4-(4-chlorophenyl)-2-(3,4-diethoxyphenyl)thia20le 

76. 4-(3,4-Diacetyloxyphenyl)-2-(3-pyndyl)thia20le 

77. Methyl 4-[2-(3.4-dimethoxyphenyl)thia2ol-4-yl]phenyl-/5-D-glucopyranosidouronate 

78. 2-(3.4-Diethoxyphenyl)-4-[4-(2.3,4.6-tetra-0-acetyl-/3-D-glucopyranosyloxy)phenyl]thia2ole 

79. 4-(3.5-Djacetyloxyphenyl)-2-(3.4-diethoxyphenyl)thla20le 

80. 4-(4-Hydroxy-3-methoxycarbonylphenyl)-2-(3,4-diethoxyphenyl)thia2ole 

81. 4-(4-Methoxycarbonylmethoxy-3-methoxycarbonylphenyl)-2-(3,4-diethoxyphenyl)thla20le 

82. 4-(4-Hydroxy-3-carbamoylphenyl).2-(3.4-diethoxyphenyl)thia2ole 

83. 4-(3-Carboxy-4-hydroxy-5-allylphenyl)-2-{3.4-drethoxyphenyl)thia2ole 

84. 4-{3-Carboxy-4.hydroxy-5-(2-methyl-2-propenyl)phenyl}.2-(3.4.diethoxyphenyl)thia2ole 

85. 4-(3-Carboxy-4-hydroxy-5-methylphenyl)-2-(3,4-diethoxyphenyl)thiazole 

86. 4-(3-Methoxycarbonyl-4-hydroxyphenyl}-2-(3-methoxy-4-ethoxyphenyl)thiazole 

87. 4-(3-Carboxyphenyl)-2-(3,4<Iiethoxyphenyl)thiazole 

88. 4-(3-Carboxy-4.hydroxyphenyl)-2-{3-methoxy-4.ethoxyphenyl)thla2ole 
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89. 4-(3-Amino-4-hydroxy-5-methoxycarbonylphenyl)-2-(3,4-(jiethoxyphenyl)thiazole 

90. 4-(3-Carboxy-4-hydroxy-5-propylphenyl)-2-(3,4-cliethoxyphenyl)thla2ole 

91. 4-(3-Carboxy-6-hydroxyphenyl)-2-(3.4-diethoxyphenyI)thiazole 

92. 4-(3-Carboxy4-hydroxyphenyl)-2-(3-ethoxy-4-methoxyphenyl)thiazole 

93. 4-(3-Carboxy-4-hydroxy-5-isobutylphenyl)-2-(3.4-diethoxyphenyl)thiazole 

94. 3-{3-Carboxy-4-hydroxy-5-(2-hydroxyethyl)phenyl}-2-(3.4-diethoxyphenyl)thra2oIe 

95. 4-(3-Carboxy-4-amino-6-hydroxyphenyI)-2-(3.4-dlethoxyphenyl)thiazole 

96. 4-(3-Carboxy-4-aminophenyl)-2-(3.4-diethoxyphenyl)thjazole 

97. 4-(3-Carboxy-4-acetyloxyphenyl)-2-{3.4-diethoxyphenyl)-2.(3.4-diethoxyphenyl)thlazole 

98. 4-(3-Ethyl-4-hydroxyphenyl)-2-(3.4-Dlethoxyphenyl)thia20le 

99. 4-(3-Carboxy-4-hydroxyphenyl)-2-(3,4-dlethoxyphenyl)-5-methylthiazole 

100. 4-(3-Carboxy-4.6-d(hydroxyphenyl)-2-(3.4-diethoxyphenyl)thiazole 

101. 4-(3-Methoxycarbonyl-5-nitro-6-hydroxyphenyl)-2-(3.4-diethoxyphenyl)thiazo^^ 

102. 4-(3-Methoxycarbonyl-5-amlno-6-hydroxyphenyl)-2-(3,4-diethoxyphenyl)thiazole 

103. 4-(3-Carboxy-5-allyl-6-hydroxyphenyl)-2-(3,4-diethoxy-phenyl)thiazo!e 

104. 4-(3-Carboxy-6-hydroxyphenyl)-2-(3-ethoxy4-methoxy-phenyl)thiazole 

105. 4-(3-Carboxy-4-hydroxyphenyl).2-(3.4-dimethoxyphenyl)thiazole (a compound mentioned in Exam- 
ple 3 of Japanese Patent Publication No. 15935/1971) 

106. 4.(3-Carboxy-4-hydroxyphenyl)-2-phenylthiazole (a compound mentioned in Example 2 of Japanese 
Patent Publication No. 15935/1971) 

107. 4-(3-Carboxy-4-methoxyphenyl)-2-phenylthiazole (a compound mentioned in Example 4 of Japanese 
Patent Publication No. 15935/1971) 

108. 4-(3-Carboxy-4.methoxyphenyl).2-benzylthia20le (a compound mentioned in Example 9 of Japanese 
Patent Publication No. 15935/1971) 

109. 4-(3-Carboxyphenyl)-2-(4-chlorophenyl)thiazole (a compound included in Japanese Patent Publica- 
tion No. 15935/1971) 

110. 4-(3-Carboxy-5-hydroxyphenyl)-2-(3.4-diethoxyphenyl)thiazole (a compound included in Japanese 
Patent Publication No. 15935/1971) 

111. 4.(3-Carboxy-4.hydroxyphenyl)-2-(3.4.dibutoxyphenyl)thiazole (a compound included in Japanese 
Patent Publication No. 15935/1971) 

112. 4-(3-Carboxy.6-methoxyphenyl).2-(3.4-diethoxyphenyl)thiazole (a compound included in Japanese 
Patent Publication No. 15935/1971) 

113. 4-{2-Hydroxy-3-amino-5-carboxyphenyl)-2-(3,4-diethoxy-phenyl)thiazole hydrochloride 

1 1 4. 4-(2-Hydroxy-3-propyl-5-carboxyphenyI)-2-(3.4-diethoxy-phenyl)thia2ole 

1 1 5. 4-(6-Carboxy-2-pyridyl)-2-(3,4-diethoxyphenyl)thiazole 

116. 2-(3.4-Diethoxyphenyl)-4-phenylthia20le 

1 1 7. 2-(3.4-Diethoxypheny 1 )-4.{3-m0thoxycarbonyl-4.[2-(1 -piperldinyl)ethylamino]phenyl}thia2ole 
dihydrochloride 

1 1 8. 2-(3.4-Diethoxyphenyl)-4.[4-hydroxy-3-{2-dimethylaminoethoxycarbonyl)phenylJthiazole trihydroch- 
loride 

119. 2-(3,4-Diethoxyphenyl)-4-(2-carboxy-5-pyrrolyl)thiazole 

120. 2-(3.4-DiethoxyphenyI)-4-(4-hydroxy-3-n-nonyloxycarbonylphenyl)thiazol0 

1 21 . 2-(3,4-Dtethoxypheny l)-4-(2-methoxycarbony l-5-furyl)thiazole 

1 22. 2-{3,4-Diethoxypheny l)-4-(2-carboxy-5-fury Othiazole 

123. 2-(3.4-DiethoxyphenyI)-4-(2-dimethylaminocarbonyi-6-pyridyl)thiazoIe 

1 24. 2-(3,4-Diethoxypheny l)-4-(2-acetyl-1 -pyrrolyl)methylthiazole 

125. 2-(3,4-Diethoxyphenyl)-4-(3-carboxy-4-methoxyphenyl)thiazole 

126. 2-(3.4-Diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-ethylphenyl)thiazole 

127. 2-(3,4-Diethoxyphenyl)-4-(2-hydroxymethyl-6-pyn'olidyl)thiazole 

1 28. 2-(3,4-Diethoxypheny l)-4-[2-(4-methyl-1 -piperaziny l)carbonyl)-6-pyridy IJthiazole 

1 29. 2-(3,4-Diethoxyphenyl)-4-(2-carboxy-5-thienyl)thiazole 

130. 2-(3.4-Diethoxyphenyl)-4-(2-methyl-7-carboxy-5-benzofuryl)thiazole 

131. 2-(3,4-Diethoxyphenyl)-4-(4-ethoxycarbonyl-2-thiazolyl)thiazole 

1 32. 2-(3,4-Diethoxyphenyl)-4-(4-carboxy-2-thiazolyl)thiazoIe 

133. 2-(3.4-Diethoxyphenyl)-4-(4-hydroxy-3-hydroxymethylphenyl)thlazole 

134. 2-(3,4-Diethoxyphenyl)-4-(4-ethoxy-3-carboxyphenyl)thiazole 

1 35. 2-(3.4-Diethoxyphenyl)-4-(3-carboxy-5-pyridyl)thiazole hydrochloride 

136. 2-(3.4-Diethoxyphenyl)-4-{3-n-butoxycarbonyl-4-n-butoxyphenyl)thiazole 
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137. 2-(3,4-Diethoxyphenyl)-4-(3-carboxy-4-n-butoxyphenyl)thia2ole 

138. 2-(3,4-DiethoxyphenylH-(3-carboxy-4-n-propoxyphenyl)thia2ole 

139. 2-(3.4-DiethoxyphenylH-(2.2-dimethyl-7-carboxy2.3-dihydroben2ofuran-5-yl)thia20le 

1 40. 2-(3.4-Diethoxypheny l)-4-[3-carboxy-4-hydroxy-5-(1 -propeny Ophenyljthiazole 

1 41 . 2-(3.4-Diethoxyphenyl)-4-(2-nnethyl-3-carboxy-5-pyridyl)thia2ole 

142. 2-(3,4-Diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-formylphenyOthiazole 

1 43. 2-(3.4-Diethoxyphenyl)-4-{3-carboxy-6-pyridyl)thjazole 

1 44. 2-(3.4-Diethoxyphenyl)-4-(2-carboxy-5-pyridyl)thiazole 

145. 2-(3.4-Diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-bromophenyl)thiazole 

146. 2-{3,4-Diethoxyphenyl)-4-(3-carboxy-4-dlmethylamlnophenyl)thia20Ie 

147. 2-(3,4-Djethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-vinylphenyl)thiazole 

The results are shown in Table 15. In Table 16 are shown the results of the comparative test between 
present compounds (test compound Nos. 62, 87, 88. 91, 92 and 104) and prior art comounds. 
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Table 15 



Test compound 


IC50 


Test compound 


IC50 


(No. ) 




f No \ 


{ liM \ 


1 


1 


21 


U.J 


2 


0.08 


22 




3 


1 


23 


0 4 


4 


0.5 


24 


0 3 

U.J 


5 


0.3 


25 


1 


6 


0.7 


26 


n ft 


7 


0 . 3 


on 




8 


0 . 05 


z 0 


X 


g 






u • 07 


10 






0.05 


11 


U.J 




0.1 


12 






0.08 


13 


n A 

u . *« 




0.04 


14 


1 




1 


15 


0 • 3 




U • UD 


16 . 


0.5 


36 


0.03 


17 


0.3 


37 


0.07 


18 


1 


38 


0.5 


19 


0.5 


39 


0.01 


20 


0.4 


40 


0.03 
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Table 15 (continued) 



Test compound 


iCso 

( UM) 


Test compound 
(No.) 


ICso 

(yM) 




U • z 


61 


0.003 




t\ no 


62 


0.01 




U • 4 


63 


0.03 




n n A 
U • U4 


64 


0.04 


45 


U • J 


65 


0.06 


46 


±. 


66 


0.06 


47 


JL 


67 


0.07 


4ft 

*i O 


1 


68 


0.08 


AO 


0 . 07 


69 


0.1 




0*4 


70 


0.2 


C 1 

J 1 


0.03 


71 


0.2 




0.2 


72 


0.2 


53 


0.4 


73 


0.2 


5 4 


0.8 


74 


0.3 




0 . 07 


75 


0.6 


56 


1 


/ o 


ft £ 


57 


0.3 


77 


0.8 


58 


1.0 


78 


1 


59 


0.08 


79 


0.0013 


60 


0.05 


80 


0.01 
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Table 15 (continued) 



Test compound 


ICso 


Test compound 


ICso 


(No. ) 




(NO. ) 


(yM) 


81 


0 . 026 

V • u ^ u 


Q C 


0.0087 


82 


0 Ofi 


70 


0.023 


83 


0 04 
\j • %/ *t 


97 


0 . 1 


84 


0 • 02 


QO 


0 . 083 


85 


0 . 08 




0 .72 


86 


0.033 




A A >l A 

U • 048 


87 


0.0048 


X U X 


f\ AT 

U . Ul 


88 


0 . 1 


X u ^ 


U • 0O7 


89 


0 .007 


X U J 


A A A >| 

U . 094 


90 


0 . 008 


XU ft 


u . 034 


91 


0. 023 


113 


0.025 


82 


0.02 


114 


0.1 


93 


0.012 


115 


0.08 


94 


0,18 







299 



EP 0 513 387 A1 



Table 15 (continued) 



Test compound 






TCen 


(No.) 


(UM) 


(NO.) 


(UM) 


116 


0.37 


136 


0.13 


117 


0.46 


137 


0.11 


118 


0.56 


138 


0.14 


119 


0.024 


139 


0.1 


120 


0.49 


140 


0.0047 


121 


0.038 


141 


0.094 


122 


0.019 


142 


0.12 


123 


0.38 


143 


0.27 


124 


0.12 


144 


0.035 


125 


0.19 


145 


0.11 


126 


0.014 


146 


0.11 


127 


0.02 


147 


0.01 


128 


0.58 






129 


0.082 






130 


0.24 






131 


0.19 






132 


0.05 






133 


0.0092 






134 


0.13 






135 


0.035 
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Table 16 







Test compound (No.) 


ICso (UM) 


5 


rreseni compouno 


62 


0-01 






87 


0.0048 






88 


0.1 


10 




91 


0.023 






92 


0.02 






104 


0.034 


15 


Prior art compound 


105 


1.0 




106 


NE 






107 


NE 






108 


NE 


20 




109 


NE 






110 


0.66 






111 


8.3 


25 




112 


8.7 




NE: Abbreviation of "not effective" 



30 



35 



40 



(2) Activity for inhibiting the generation of venticular arrhythmia In rat heart when the coronary artery was 
closed and then blood was reperfused j " 

There were used male rats of Spaque Dawtey (SD) strain (7-10 week old. body weight: 250-350 q) 
Each test compound was administered at a dose of 33 ul/kg in a form dissolved in a physiological saline 
solution Each rat was anesthesized with pentobarbital and thoracotomlzed under artifical respiration- the 
descending branch before left coronary artery was ligated with a piece of silk string for 10 minutes- then 
the blood was reperfused and observation was made for 10 minutes. The incidence of venticular arrhythmia 
was examined using a standard four-legs secondary induced cardiograph. A test compound was intra- 
venously administered at a dose of 1 mg/kg 5 minutes before the ligature of the coronary artery 

The results on the test compound-administered group and the physiological saline solution-administered 
group as a control are shown In Table 17. 



Table 17 



Test compound 


Duration of ventricular fibrillation 
when blood reperfused (sec) 


Motality (%) 


No. 37 

Control group (physiological saline solution) 


16.6 
89.9 


20 
60 



45 



50 



(3) Activity for inhibiting the renal disturbances appearing when kidney was in Ischemia and then blood was 
reperfused 



55 



In this test were used male rats of SD strain (body weight: about 250 g) which had been fasted for 18 
hours. Each test compound was administered at a dose of 1 ml/kg of body weight, in a 20% or 40% 
solution dissolved in DMF. The right kidney of each rat was enucleated: the artery blood circulation in the 
left kidney was shut down for 60 minutes; then, the blood was reperfused. Each test compound was 
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intravenously administered at a dose of 3 mg/kg 15 minutes before reperfusion. and blood drawing was 
made from each rat 24 hours and 4 hours after reperfusion to measure blood plasma creatinine (mg/100 ml) 
using a cratinine test kit manufactured by Wako Pure Chemical Industries, Ltd. and calculate "Mean ± S.E." 
therefrom. 

5 The results are shown in Table 18 

Table 18 



Test compound 


24 hours 


48 hours 


Control (20% DMF) 

No. 8 
Control (40% DMF) 

No. 33 


3.64 ± 0.44 
2.21 ±0.19 
3.30 ± 0.38 
2.63 ± 0.47 


3.37 ± 0.77 
2.04 ± 0.40 
3.37 ± 0.72 
1.76 ±0.18 



(4) Activity for inhibiting the heart muscle necrosis in rat caused by clogging of the coronary artery and 
subsequent blood reperfusion 

20 

Male rats of SD strain (7-10 week old, 250-350 g) were used in this test. The activity of creatine 
phosphokinase (CPK) in tissue was used as an indication of heart muscle necrosis. 

A test compound was dissolved in a small amount of 1 N aqueous NaOH solution, then diluted with a 
physiological saline solution, and administered at a dose of 1 ml/kg of body weight. Each rat was 
anesthetized with pentobarbital and thoracotomized under artificial respiration; the descending branch 
before left coronary artery was ligated with a piece of silk string for 12 minutes; then, the blood was 
reperfused. Thereafter, the thoracotomized chest was closed and the rat was waken from anesthesia. 2 
hours after reperfusion, the heart was enucleated under anesthesia; only the ischemic area was homog- 
enized; and the activity of CPK contained therein was measured. The test compound was intravenously 
administered at a dose of 6 mg/kg 5 minutes before ligature of the coronary artery. 

The results on the NaOH/physiological saline solution-administered group as a control and the 
compound-administered group are shown in Table 19. 

Table 19 

35 



Activity of creatine phosphokinase in tissue (U/mg of protein) 


n 


Mean ± S.E, 


Control group 

Test compound No. 62 


14.86 ± 0.89 
19.53 ±1.56* 


n: Number of tests 



p < 0.05 2-way ANOVA ANALYSIS (comparison with control group) 



The reduction in CPK activity in tissue was inhibited significantly. Hence, it is considered that the 
present compound inhibited the disturbances of cell functions in heart caused by ischemia and subsequent 
reperfusion. 

Ctainr)s 

1. A thiazole derivative represented by the general formula (A), 



55 
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C00R3A 



(A) 



RlA 



R2A 



wherein R represents a hydrogen atom or a hydroxyl group; R^* and R^* are each represents a 
hnnn!!?' f 1"" f°>0' group: R^* represents a hydrogen atom or a lower alkyi group; R* is 
bonded at the 4- or 6-pos.tion in the phenyl ring; R'* and R^^ should not be methoxy groups 
simultaneously, or a salt thereof. ^ yfoups 



A thiazole derivative represented by the general formula (B). 



R2B 
R3B 



RIB 



(B) 



th?rj r ■ '^^'^l^"'^, ^ P^®"y' 9^°"P ^^''cf' '"ay have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl nng a phenyl group having a lower alkylenedloxy group, a pyridyl group which may have an 

whthr/'h ^ 9^°"P- 3 Py^^y S^oup. a pyrrolyl group, a quinolyl group 

which may have an oxo group, or a 3.4.dihydrocarbostyryl group; R« represents a hydrogen atom r3b 
represents a group of the formula. / a^' mu.n. n 




(R«)m 

[R« represents an alkoxy group; a tri-lower alkyI group-substituted sllyloxy group; a lower alky! group- 
llT^il^JTJ ^ 9'°"P: ^ ^'ky't^o group; a phenyl group which may have a 

group selected from the group consisting of a thiazolyl group having, as a substituent on the thiazolyl 
ring, a phenyl group which may have a lower alkoxy group on the phenyl ring, a carboxyl group and a 
hydroxyl group; a lower alkylsulfonyl group; a lower alkylsulfonyl group; a halogen atom; a nitro group- 
a group of the formula, » ^'• 



-(A)f-N <^ 



R8 
R9 



(wherein A represents a lower alkylene group or a group 



0 

H 

- C -; 
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£ represents 0 or 1; and may be the same or different, and are each a hydrogen atom, a lower 
alkyi group, a lower alkanoyi group, an amrno-lower alkyi group which may have a lower alkyi group as 
a substituent, or a piperldinyl-lower alkyi group, further R^ and R^ as well as the adjacent nitrogen atom 
being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to 
six-membered saturated or unsaturated heterocyclic group; said five-to six-membered heterocyclic 
group may have a lower alkanoyi group or a lower alkyi group as a substituent); a lower alkanoyi group; 
a lower alkanoyloxy group; an alkoxycarbonyl group; a cyano group; a tetrahydro-pyranyloxy group 
which may have 1-4 substituents. selected from the group consisting of a hydroxyl group, a lower 
alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower alkanoyloxy group- 
substituted lower alkyi group and a lower alkanoyloxy group; an amidino group; a hydroxysulfonyloxy 
group; a lower alkoxycarbonyl-substituted lower alkoxy group; a carboxy-substituted lower alkoxy group; 
a mercapto group; a lower alkoxy-substituted lower alkoxy group; a lower alkyi group having hydroxyl 
groups; a lower alkenyt group: an aminothiocarbonyloxy group which may have a lower alkyi group as a 
substituent; an aminocarbonylthio group which may have a lower alkyi group as a substituent; a lower 
aikanoyl-substituted lower alkyi group; or a carboxy group; an amino-lower alkoxycarbonyl group which 
may have a lower alkyi group as a substituent; a group of the formula, 



(R2^ and R^^, which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group,); a phenyl-lower alkoxycarbonyl group; a cycloalkyi group; a lower alkynyl group; a lower 
alkoxycarbonyl-substituted lower alkyi group; a carboxy-substituted lower alkyi group; a lower 
alkoxycarbonyl-substituted alkenyl group; a carboxy-substituted lower alkenyl group; an amino-lower 
alkoxy group which may have a lower alkyi group as a substituent; an amino-lower alkoxy-substituted 
lower alkyi group which may have a lower alkyi group as a substituent; an amino-lower alkoxycarbonyl- 
substituted lower alkyi group which may have a lower alkyi group as a substituent; a lower alkylsul- 
fonyloxy group which may have a halogen atom; and a lower alkoxy-substituted lower alkoxycarbonyl 
group; m represents 0, 1 or 2]; or, a phenyl group having 1-3 substituents on the phenyl ring, selected 
from the group consisting of a lower alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an 
amidino group, a nitro group, a lower alkylthio group, a lower alkylsulfonyl group, a 
tetrahydropyranyloxy group which may have 1-4 substituents. selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyl group and a lower alkanoyloxy group, a phenyl group which 
may have a group selected from the group consisting of a thiazolyl group which may have, as a 
substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the phenyl 
ring, a carboxyl group and a hydroxyl group, a lower alkyl group having hydroxyl groups, and a group 
of the formula. 



(R^^ and R^ are the same as defined above); a phenyl group having a lower alkylenedioxy group; a 
lower alkyl group; a lower alkoxycarbonyl-lower alkyl group; a lower alkoxycarbonyl group; a carbamoyl- 
lower alkyl group; a 2,3-dihydroindenyl group which may have an oxo group or/and a hydroxyl group as 
substituent(s); a phenyl-lower alkyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring or may have a hydroxyl ring as a substituent on the lower alkyl group; a benzoyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower alkyl 
group which may have a lower alkyl group as a substituent on the piperazinyl ring; or an adamantyl 
group: when at least one of R*^s represents a carboxyl group, a lower alkoxycarbonyl group-substituted 
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lower alkyi group or a carboxy-substituted lower alkyi group, m represents 2}, or a salt thereof. 
3. A thiazole derivative represented by the general formula (C), 

R2C 

' (C) 



— n S 



R3C- -j^ic 

[wherein R'° represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl ring; R^*^ represents a hydrogen atom. R'^ represents a group of the formula, 

C0OR4C 



(R5C), 



(wherein R'*^ represents a hydrogen atom, a lower alkyi group, a phenyl-lower alkyi group or a lower 
alkoxy-substituted lower alkyi group; R^^ represents an amino group, a lower alkoxy group-substituted 
lower alkyl group, an alkyi group, a nitro group, a lower alkenyl group, a lower alkanoyi group, a lower 
alkenyl group having halogen atoms, a phenyl-lower alkoxy group, a halogen atom or a hydroxy! group- 
substituted lower alkyl group; n represents 2)]. or a salt thereof. 




4. A thiazole derivative represented by the general formula, 
R2D — n S 

(D) 



R3D 



RID 




[wherein R^° represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl ring; R^° represents a hydrogen atom; R^° represents a group of the formula, 

C00R4D 



R5D 



(wherein R'*^ represents a hydrogen atom or a lower alkyl group; R^° represents an amino group, a 
lower alkoxycarbonyl-iower alkoxy group, a nitro group, a lower alkenyloxy group, a lower alkoxy- 
substituted lower alkoxy group, a mercapto group, a lower alkanoyloxy group, an aminocarbonylthio 
group which may have a lower alkyl group as a substituent, an aminothiocarbonyloxy group which may 
have a lower alkyl group as a substituent, a carboxy-substituted lower alkoxy group or a lower 
alkylsulfonyloxy group which may have a halogen atom)], or a salt thereof. 

5. A thiazole derivative represented by the general formula (E), 
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R2E 

(E) 



R3E 



{wherein R' represents a phenyl group which may have, as substituent(s) on the phenyl ring 1-5 
groups selected from the group consisting of an alkoxy group, a tri-lower alkyi group-subsLed 

TTnZT " rr '"^1''°"'' ' ' Sroup. a tower alkylthio grou^ 

a phenyl group which may have a group selected from the group consisting of a thiazolyl group havina 
as a subsftuent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on he 

lu« « hLl^I^'' ' ' 9~"P- ^ lower aikyisulfonyl 

group, a halogen atom, a nitro group, a group of the formula. 



R9 

(wherein A represents a lower alkylene group or a group 

O 
II 

- C -; 

^ ZTT, ° °' ^""^ '"^y °^ ^«P^es«"t a hydrogen atom. 

orirU / IT % a'kyi group which may have a lower alky 

group as a subsftuent. or a piperidinyl-lower alkyI group; further R8 and as well as the adjacent 
nitrogen aton. being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
ZrjJlZ ^^'^ ^f-^*«^ °' heterocyclic group; said five- to six-membereJ 

heterocyclic group may have a lower alkanoyi group or a lower alkyI group as a substituent)], a lower 
alkanoyl group, a lower alkanoyloxy group, a lower alkoxycarbonyl group, a cyano group a 
tetrahydropyranyloxy group which may have 1-4 substituents. selected from the group consi^ing of a 
hydroxy group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
hlH^'frr 97P-^"''^"*"t«f a'^y group and a lower alkanoyloxy group, an amidino group, a 
^ ^''^ ^ ^'^^ alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group, a lower alkvl 
group havmg hydroxyl groups, a lower alkenyl group, an aminothiocarbonyloxy group which may have 
a lower alkyi group as a substituent, an aminocarbonylthio group which may have a lower alkyi group 
as a substituent. a lower alkanoyl-substituted lower alkyi group, a carboxy group, a group of tSe 



0R21 
0R22 



(R and R^, which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group), a phenyl-lower alkoxycarbonyl group, a lower alkynyl group, a lower alkoxycarbonyl-substituted 
lower alkyi group, a carboxy-substituted lower alkyi group, a lower alkoxycarbonyl-substitute alkenyl 
group, a carboxy-substituted lower alkenyl group, a lower alkylsulfonyloxy group, which may have a 
halogen atom, a lower alkoxy-substituted lower alkoxycarbonyl group, a lower alkenyl group having 
halogen atoms and a phenyl-lower alkoxy group; a phenyl group having a lower alkylenedioxy group- a 
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5- to 15-menbered monocyclic, bicycllc or tricyclic hetrocyclic residual group having 1 to 2 hetero 
atoms selected from the group consisting of a nitrogen atom, an oxygen atom and sulfur atom [said 
heterocyclic residual group may have 1-3 groups substituents selected from the group consisting of an 
0X0 group, an alkyi group, a benzoyl group, a lower alkanoyi group, a hydroxyl group, a carboxy group, 
a lower alkoxycarbonyl group, a lower aikylthio group, a group of the formula, 



(A and I are the same as defined above; and R^*. which may be the same or different, and are 
each represents a hydrogen atom or a lower alkyI group, further R23 and R2\ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated heterocyclic group; said five-to six-membered heterocyclic 
group may have a lower alkyI group as a substituent), a cyano group, a lower alkyI group having 
hydroxyl groups, a phenylamlnothiocarbonyl group and an amino-lower alkoxycarbonyl group which 
may have a lower alkyI group as a substituent]; a lower alkyI group; a lower alkoxycarbonyl-lower alkyI 
group; a lower alkoxycarbonyl group; a carbamoyl-lower alkyI group; a 2,3-dihydroindenyl group which 
may have an oxo group or/and a hydroxyl group as substituent{s); a phenyl-lower alkyI group which 
may have a lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl group as a 
substituent on the lower alkyI group; a benzoyl group which may have a lower alkoxy group as a 
substituent on the phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group as a 
substituent on the phenyl ring; a piperazinyl-lower alkyI group which may have a lower alkyI group on 
the piperazine ring; or an adamantyl group; R^^ represents a hydrogen atom; R^^ represents a 5- to 15- 
menbered monocyclic, bicyclic or tricyclic heterocyclic residual group having 1 to 2 hetero atoms 
selected from the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom [said 
heterocyclic residual group may have 1 to 3 substituents selected from the group consisting of an oxo 
group, an alkyl group, a bensoly group, a lower alkanoyi group, a hydroxyl group, a carboxy group, a 
lower alkoxycarbonyl group, a lower aikylthio group, a group of the formula. 



(A is the same as defined above; R^^ and R^*, which may be the same or different, each represent a 
hydrogen atom or a lower alkyl group; further R23 and R^* as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyl group as a substituent.), a cyano group, a lower alkyl group having hydroxy groups, a 
phenylamlnothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkyl 
group as a substituent]}. or a salt thereof. 

A thiazole derivative represented by the general formula (F), 



[wherein R^ is the same as defined above; R^*" represents a hydrogen atom; R^^ represents a group of 
the formula. 






(F) 
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10 



15 



25 



30 



R8P 
R9P 



(R^F)in 



(wherein A. I and m are the same as above; R^^ and R^*'. which may be the same or different, each 
represent a lower aikanoyi group, an amino-lower aikyi group which may have a lower alkyi group as a 
substituent, or a piperidinyl-lower alkyI group; further R^^^ and R^'^ as well as the adjacent nitrogen atom 
being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to 
six-membered saturated or unsaturated heterocyclic group; said five- to six-membered heterocyclic 
group may have a lower aikanoyi group or a lower alkyI group as a substituent); R^^ isthe same as the 
above-mentioned R*^ other than a hydroxyl group)], or a salt thereof. 

The thiazole derivative according to Claim 2. wherein B^^ \s a phenyl group which may have 1-3 lower 
alkoxy groups, as substituent(s) on the phenyl ring, or a phenyl group having a lower alkylenedioxy 
group, or a salt thereof. 

20 a The thiazole derivative according to Claim 2. wherein R^^ is a pyridyl group (which may have an oxo 
group), a thienyl group, a carbostyryl group, a pyrazyl group, a pyrrolyl group, a quinolyl group (which 
may have an oxo group), or a 3,4-dihydrocarbostyryl group, or a salt thereof. 



The thiazole derivative according to Claim 7, wherein R^^ is a group of the formula. 



OH 



(wherein R^^ and m are the same as defined above), or a salt thereof. 

35 

10. The thiazole derivative according to Claim 8, wherein R^^ is a group of the formula, 



40 




(wherein R"*^ and m are the same as defined above), or a salt thereof. 

11. The thiazole derivative according to Claim 7 or 8. wherein R^s is a phenyl group having 1 to 3 
substituents. on the phenyl ring, selected from the group consisting of a lower alkanoyloxy group, a 
hydroxysulfonyloxy group, a cyano group, an amidino group, a nitro group, a lower alkylthio group*, a 
lower alkylsulfonyl group, a tetrahydropyranyloxy group which may have 1-4 substituents. selected from 
the group consisting of a hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a 
hydroxyl group- or lower alkanoyloxy group-substituted lower alkyI group and a lower alkanoyloxy 
group, a phenyl group which may have a group selected from the group consisting of a thiazolyl group 
having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on 
the phenyl ring, a carboxyl group and a hydroxyl group, a lower alkyI group having hydroxy groups, 
and a group of the formula, 
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0R21 



OR22 



and are the same as defined above), or a salt thereof. 

12. The thiazole derivative according to Claim 7 or 8. wherein R^^ is a phenyl group having a lower 
alkylenedioxy group: a lower alky! group, a lower alkoxycarbonyl-lower alkyi group; a lower alkoxycar- 
bonyl group; a carbamoyl-lower alkyI group; a 2,3-dihydroindenyl group which may have an oxo group 
or/and a hydroxyl group as substituent(s); a phenyl-lower alkyI group which may have a lower alkoxy 
group as a substituent on the phenyl ring or may have a hydroxyl group as a substituent on the lower 
alkyI group; a benzoyl group which may have a lower alkoxy group as a substituent on the phenyl ring; 
a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the phenyl ring; 
a piperazinyl-lower alkyI group which may have a lower alkyI group as a substituent on the piperazine 
ring; or an adamantyl group, or a salt thereof. 

13. The thiazole derivative according to Claim 9 or 10, wherein R'*^ is a hydroxyl group, a carboxy group, a 
lower alkenyl group or a lower alkyI group, or a salt thereof. 

14. The thiazole derivative according to Claim 9 or 10, wherein R^^ is an alkoxy group; a tri-lower alkyl 
group-substituted silyloxy group; a lower alkenyloxy group; a lower alkylthio group; a phenyl group 
which may have a group selected from the group consisting of a thiazolyl group having, as a 
substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the phenyl 
ring, a carboxyl group and a hydroxyl group; a lower alkylsulfinyl group; a lower alkylsulfonyl group; a 
halogen atom; a nitro group; a group of the formula, 



!_ represents 0 or 1; and R^, which may be the same or different, are each a hydrogen atom, a 
lower alkyl group, a lower alkanoyl group, an amino-lower alkyl group which may have a lower alkyl 
group as a substituent. or a piperidinyl-lower alkyl group; further R^ and R^ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyl group or a lower alkyl group as a substituent); a lower 
alkanoyl group; a lower alkanoyloxy group; an alkoxycarbonyl group; a cyano group; a 
tetrahydropyranyloxy group which may have 1-4 substltuents, selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyl group and a lower alkanoyloxy group; an amidino group; a 
hydroxysulfonyloxy group; a lower alkoxycarbonyl-substituted lower alkoxy group; a carboxy-substituted 
lower alkoxy group; a mercapto group; a lower alkoxy-substituted lower alkoxy group; a lower alkyl 
group having hydroxyl groups; an aminocarbonylthio group which may have a lower alkyl group as a 
substituent; an aminocarbonylthio group which may have a lower alkyl group as a substituent; a lower 
alkanoyl-substituted lower alkyl group; an amino-lower alkoxycarbonyl group which may have a lower 
alkyl group as a substituent; a group of the formula. 




(wherein A represents a lower alkylene group or a group 



0 
II 

- C -; 
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0 



0R21 



OR22 



and R22, which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group.): a phenyl-lower alkoxycarbonyl group; a cycloalkyi group: a lower alkynyl group; a lower 

70 alkoxycarbonyl-substituted lower alkyI group; a carboxy-substituted lower alkyl group; a lower 
alkoxycarbonyl-substituted lower alkenyl group; a carboxy-substituted lower alkenyl group; an amino- 
lower alkoxy group which may have a lower alkyl group as a substituent; an amino-lower alkoxy- 
substituted lower alkyl group which may have a lower alkyl group as a substituent; an amino-lower 
alkoxy-carbonyl-substituted lower alkyl group which may have a lower alkyl group as a substituent; a 

75 lower alkylsulfonyloxy group which may have a halogen atom; and a lower alkoxy-substituted lower 
alkoxycarbonyl group; or a salt thereof. 

15. The thiazole derivative according to Claim 3, wherein R'*^ Is a hydrogen atom, or a salt thereof. 

20 16. The thiazole derivative according to Claim 3. wherein R^^ is a lower alkyl group, a phenyl-lower alkyl 
group or a lower alkoxy-substituted lower alkyl group, or a salt thereof. 

17. The thiazole derivative according to Claim 5. wherein R^ is a phenyl group which may have 1 to 5 
substituents, on the phenyl ring, selected from the group consisting of an alkoxy group, a tri-lower alkyl 
25 group-substituted silyloxy group, a lower alkyl group, a hydroxy! group, a lower alkenyloxy group, a 
lower alkylthio group, a phenyl group which may have a group selected from the group consisting of a 
thiazolyl group having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower 
alkoxy group on the phenyl ring, a carboxyl group and a hydroxyl group, a lower alkylsulfinyl group, a 
lower alkylsulfonyl group, a halogen atom, a nitro group, a group of the formula. 



[wherein A represents a lower alkylene group or a group 



- C 

i. represents 0 or 1; R^ and R^, which may be the same or different, each represent a hydrogen atom, 
a lower alkyl group, a lower alkanoyi group, an arnino-lower alkyl group which may have a lower alkyl 
group as a substituent, or a piperidinyl-lower alkyl group, further Rs and R^ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic ring may have a lower alkanoyi group or a lower alkyl group as a substituent], a lower 
alkanoyi group, a lower alkanoyloxy group, an alkoxycarbonyl group, a cyano group, a 
tetrahydropyranyloxy group which may have 1-4 substituents, selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyl group and a lower alkanoyloxy group, an amidino group, a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group, a lower alkyl 
group having hydroxy groups, a lower alkenyl group, an aminothiocarbonyloxy group which may have a 
lower alkyl group as a substituent. an aminocarbonylthio group which may have a lower alkyl group as 
a substituent. a lower alkanoyl-substituted lower alkyl group, a carboxy group, a group of the formula. 
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and R^^. which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group), a phenyl-lower alkoxycarljonyl group, a lower alkynyl group, a lower alkoxycartjonyi-substituted 
lower alkyI group, a carboxy-substituted lower alky! group, a lower alkoxycarbonyl-substituted lower 
alkenyl group, a carboxy-substituted lower alkenyl group, a lower alkylsaulfonyloxy group which may 
have a halogen atom, a lower alkoxy-substituted lower alkoxycarbonyl group, a lower alkenyl group 
havrng halogen atoms and a phenyl-lower alkoxy group; a phenyl group having a lower alkylenedioxy 
group, or a salt thereof. 

1& The thiazole derivative according to Claim 5. wherein R' is a 5- to 15-membered monocyclic bicyclic 
or tncyclic hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of 
a nitrogen atom, an oxygen atom and a sulfur atom [said heterocyclic residual group may have 1 to 3 
substituents selected from the group consisting of an oxo group, an alkyI group, a benzoyl group a 
lower alkanoyi group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lower 
alkylthio group, a group of the formula. 



-A-N<^ 



R23 
R24 



(A IS the same as defined above; R» and R2* which may be the same or different, each represent a 
hydrogen atom or a lower alkyi group, further PP and R« as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyI group as a substituent), a cyano group, a lower alkyI group having hydroxy groups a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkvl 
group as a substituent], or a salt thereof. 

19. The thiazole derivative according to Claim 5. wherein R' is a lower alkyI group; a lower alkoxycarbonyl- 
lower alkyI group; a lower alkoxycariDonyl group; a carbamoyl-lower alkyI group; a 2.3-dihydroindenyl 
group which may have an oxo group or/and a hydroxyl group as substltuent(s); a phenyl-lower alkyI 
group which may have, a lower alkoxy group as a substituent on the phenyl ring or may have a 
hydroxyl group as a substituent on the lower alkyI group; a benzoyl group which may have a lower 
alkoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group which may have a lower 
alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower alkyI group which may have a 
lower alkyI group on the piperazine ring; or an adamantyl group, or a salt thereof. 

20. The thiazole derivative according to Claim 17. wherein R' is a phenyl group which may have 1-3 alkoxy 
groups or/and hydroxyl groups, or a salt thereof. 

21. The thiazole derivative according to Claim 18. wherein the heterocyclic residual group is pyrrolidinyl 
piperidinyl. piperazinyl. morpholino. pyridyl. 1 .2.5.6-tetrahydropyridyl, thienyl. quinolyl. 1-4^ 
dihydroquinolyl. benzothiazolyl, pyrazyl. pyrimidyl. pyridazylthienyl, pyrrolyl. carbostyryl", 3 4- 
dihydrocarbostyryl, 1 ,2,3,4-tetrahydroquinolyl, indolyl, isoindolyl. indolinyl, benzoimidazolyl, beiizoox- 
azolyl. imidazolidinyl, isoquinolyl, quinazolidinyl, quinoxalinyl, cinnolinyl. phthalazinyl. carbazolyl. ac- 
rydinyl. chromanyl, isoindolinyl, isochromanyl. pyrazolyl, imidazoiyi, pyrazolidinyl. phenothiazinyl. ben- 
zofuryl. 2.3-dihydrobenzo[b]furyl. benzothienyl. phenoxthiinyl. phenoxazinyl. 4H-chromenyl, iH-in- 
dazolyl. phenazinyl. xanthenyl. thianthrenyl. isoindolinyl. 2-imidazolinyl. 2-pyrrolinyl, furyl, oxazolyl 
isooxazolyl. thiazolyl, isothiazolyl. pyranyl, pyrazolidinyl, 2-pyrazolinyl, quinuclidinyl, 1 ,4-benzoxazinyl' 
3.4-dihydro-2H-1.4-benzoxazinyl, 3.4-dihydro-2H-1.4-benzothiaziny1, 1 .4-benzothiazinyl. 1.2.3 4^ 
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tetrahydroquinoxalinyl. 1.3-dithia-2.4-dihydronaphthalenyl. phenanthridinyl. 1.4-dithianaphthalenvl 
d.benzo(b.e]a2epme or B.ll^ihydro-SH-dibenzoLb.eJazepine. or a salt thereof. "^'a^apnthalenyl. 

^'^'"^ ^ p^-^' -►^^^^ have t-3 .ow. 

2a The thiarole derivative according to Claim 22. wherein the heterocyclic residual group of is 
pyrrohdmyl. p.pendinyl, p.perazinyl. morpholino, pyridyl. 1.2.5.e-tetrahydropyridyl. thienyl quinolyl 1-^ 
d.hydroqu.nolyl. benzothiazolyl. pyrazyl. pyrlmidyl. pyridazylthienyl. pyrrolyi. car^o^T,^! at 
d-hydrocarbostyryl. 1.2.3.4-tetrahydroquinolyl. indolyl. isoindolyl. indollnyl. benzLidioKnzoox- 
azolyUm,dazol,d>nyl, isoquinolyl. quinazolidinyl. quinoxalinyl. cinnolinyl phthalazinyrc Lo^^^^^^^^ 

z^rv P aThrHl'"'"^ r'^^^ ""''^^^•y'- Py^^o'idinW. phenothiazinyrbe^- 

zofuryl 2,3-d.hydrobenzo[b]furyl. benzothienyl. phenoxthiinyl. phenoxazinyl. 4H-chromenyl 1H-inLolvl 
phenazmyl. xanthenyl, thianthrenyl. isoindolinyl. 2-imidazolinyl. 2-pyrrolinyl. furyl. oxa^oM isc^Sl 

2H-1.4-benzoxa2inyl. 3.4-dihydro-2H-l.4-benzothiazinyl, 1 .4-ben2othia2inyl 1 2 3 4-tetrahvdr«,..in,.v 
6.11-dihydro-5H-dibenzo[b.e]azepine. or a salt thereof. oMineor 

25. The thiazole derivative according to Claim 6. wherein R' is a phenyl group which may have 1 to 5 
substituents on the phenyl ring, selected from the group consisting of an ally glp a ,ri-towe lyl 
group-substituted s.lyloxy group, a lower alkyi group, a hydroxyl group, a lowe? alkenytox—^^^ 
ower alkylth.0 group, a phenyl group which may have a group selected from the group cons'sSng oJ a 
thmzolyl group having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower 
alkoxy group on the phenyl ring, a carboxyl group and a hydroxyl group, a lower alkylSu^l g^up^^^^ 
lower alkylsulfonyl group, a halogen atom, a nitro group, a group of ttie formula. 

R9 

[wherein A represents a lower alkylene group or a group 

O 
11 

- C -; 

l represents 0 or 1; R« and R', which may be the same or different, each represent a hydrogen atom 

group as a subs Muent. or a prperidinyl-lower alkyI group, further R^ and R3 as well as the adiacen 
r«^gen atonr. being bonded thereto, together with or without other nitrogen atom or oxygeratom may 
form a five- to s,x-membered saturated or unsaturated heterocyclic group; said five- to L-meoZeJ 

alkanoyi group, a lower alkanoytoxy group, an alkoxycarbonyl group, a cyano orouo a 
tetrahydropyranyloxy group which may have 1-4 substituents. selected from L group consisting'of a 
hydroxy group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyfgroup- or lowe^ 
alkanoyloxy group-subst.tuted lower alkyI group and a lower alkanoyloxy group an amidino group a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group a carboxTsub Sed 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group? a lower aiM 
group having hydroxy groups, a lower alkenyl group, an aminothiocarbonyloxy group which may hate a 
lower alkyI group as a substituent. an aminocarbonylthio group which may have a lower alkSup a^ 
a substituent. a lower alkanoyl-subsf tuted lower alky! group, a carboxy group, a group of the forriula 
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0R21 



i OR22 
0 



10 



IS 26 



(R and R22. which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group), a phenyl-lower alkoxycarbonyl group, a lower aikynyl group, a lower alkoxycarbonyl-substituted 
lower alkyI group, a carboxy-substltuted lower alkyI group, a lower alkoxycarbonyl-substituted lower 
alkenyl group, a carboxy-substituted lower alkenyl group, a lower alkylsulfonyloxy group which may 
have a halogen atom, a lower alkoxy-substituted lower alkoxycarbonyl group, a lower alkenyl group 
having halogen atoms and a phenyl-lower alkoxy group; a phenyl group having a lower alkylenedioxy 
group, or a salt thereof. 



The thiazole derivative according to Claim 6, wherein is a 5- to 15-membered monocyclic, bicyclic 
or tncyclic hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of 
a nitrogen atom, an oxygen atom and or 1-2 sulfur atoms [said heterocyclic residual group may have 1 
to 3 substituents selected from the group consisting of an oxo group, an alkyI group, a benzoyl group a 
lower alkanoyi group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lower 
20 alkylthio group, a group of the formula. 



ss 



R23 
R24 



(A IS the same as defined above; R» and R^*, which may be the same or different, each represem a 
hydrogen atom or a lower alkyI group, further R^a and R« as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- or six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyI group as a substituent). a cyano group, a lower alkyI group having hydroxy groups a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkvl 
group as a substituent]. or a salt thereof. 

27. The thiazole derivative according to Claim 6. wherein R' is a lower alkyI group; a lower alkoxycarbonyl- 
lower alkyI group; a lower alkoxycarbonyl group; a carbamoyl-lower alkyI group; a 2,3-dihydroindenyi 
group which may have an oxo group or/and a hydroxyl group as substituent(s); a phenyl-lower alkyI 
group which may have a lower alkoxy group as a substituent on the phenyl ring or may have a 
hydroxyl group as a substituent on the lower alkyI group; a benzoyl group which may have a lower 
alkoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group which may have a lower 
alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower alkyI group which may have a 
lower alkyI group on the piperazine ring; or an adamantyl group, or a salt thereof. 

2a The thiazole derivative according to Claim 25, wherein R' is a phenyl group which may have 1-3 alkoxy 
groups or/and hydroxyl groups, or a salt thereof. 

29. The thiazole derivative according to Claim 26. wherein the heterocyclic residual group is pyrrolidinyl 
pipendinyl, piperazinyl, morpholino. pyridyl, 1.2,5.6-tetrahydropyridyl, thienyl. quinolyl 1-4- 

50 dihydroquinolyl, benzothiazolyl. pyrazyl, pyrimidyl. pyridazylthienyl. pyrrolyl. carbostyryl 3 4- 
dihydrocarbostyryl. 1 ,2,3,4-tetrahydroquinolyl, indolyl. isoindolyl, indolinyl, benzoimidazolyl. benzo(ix- 
azolyl. imidazolidinyl. isoquinolyl, quinazolidinyl. quinoxalinyl. cinnolinyl. phthalazinyl. carbazolyl ac- 
rydinyl. chromanyl. isoindolinyl. isochromanyl. pyrazolyl. imidazolyl. pyrazolidinyl. phenothiazinyl "ben- 
zofuryl. 2.3-dihydrobenzo[b]furyl. benzothienyl. phenoxthiinyl. phenoxazinyl. 4H-chromenyl iH-in- 

55 dazolyl. phenazinyl. xanthenyl. thianthrenyl. isoindolinyl. 2-imidazolinyl. 2-pyrrolinyl. furyl oxazolyl 
isooxazolyl. thiazolyl. isothiazolyl. pyranyl. pyrazolidinyl. 2-pyrazolinyl. quinuclidinyl. 1 .4-benzoxazinyr 
3.4-dihydro-2H-1.4-benzoxazinyl. 3.4-dihydro-2H-1.4-benzothiazinyl. 1 ,4-benzothiazinyl 1 234- 
tetrahydroquinoxalinyl. 1.3-dithia-2.4-dihydronaphthalenyl. phenanthridinyl, 1.4-dithianaphthalenyl 



30 



35 



40 



45 
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dibenzo[b.eJazepine or e.ll-dihydro-SH-dibenzofb.eJazepine. or a salt thereof. 

,C"''r2,r^"'' " ' ^ '-^ ^ 

31. An oxazole derivative represented by the general formula (G). 

(G) 



'1\ ° 



Jrl TTn = K ' ! ""^^ '^'"^ °' ^^'^^ ^«P^«s«"« a phenyl group which may 

Jh! 5 S"bst.tuents, on the phenyl ring, selected from the group consisting of an alkoxy group a 
tr-lower alkyi group-substituted silyloxy group, a lower alkyi group, a hydroxy! group a lower 

amuo'consir^'^f' Z"' f T"""' ' P'""^' ^'^'^ "^'^ ' group'seLed frornTe 
group consist ng of a th.azolyl group having, as a substituent on the thiazolyl ring, a phenyl group which 

t '^^""^ °" ""9- ^ ''''^^^ 9^°"P «"CI a hydroxyl group a W 

alkylsulfmyl group, a lower alkylsulfonyl group, a halogen atom, a nitro group, a glroup of L for^u!^ 

-(A)f-N<' 

R9 

(wherein A represents a lower alkylene group or a group 

O 

II 

- C -; 

I represents 0 or 1; and R=. which may be the same or different, each represent a hydrogen atom 

a^ r;f/' rir- ' ""^^ '''''' ^" ^"'"^-'^^^^ 9^°"P -^y have IZer Tyi 

group as a substrtuent. or a piperidinyl-lower alkyi group, further and R^ as well as the adiacen 
m trogen atorn be.ng bonded thereto, together with or without other nitrogen atom or oxygen atom may 
hetTrocll l^"-'"^"''?^^^^ "^'^^ °^ ^^te*! heterocyclic group: said five- to six-membeTed 

atS cim " °^ ' ^"^y' 9^°"P - ^"'^^^"ent]. a lower 

alkanoyi group, a lower alkanoyloxy group, an alkoxycarbonyl group, a cyano group a 

tetrahyd opyranyloxy group which may have 1-4 substituents. selected fmm the group consi^ing of a 
a.ir^L''°"'' " 9^°"P. ^ Phenyl-lower alkoxy group, a hydroxyl group-Trlowe? 

alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy group an amidino group a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group a carboxy-subS Wed 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group a lower 
group havmg hydroxy groups, a lower alkenyl group, an aminothiocarbonytoxy group which may have a 
a riEnHT ' ^'"-^^^onylthio group which may have a lower alkyi group as 

a substituent. a lower alkanoyl-substituted lower alkyi group, a carboxy group, a group of the formula 



0R21 



^ OR22 



(R^' and R«. which may be the same or different, each represent a hydrogen atom or a lower alkyi 



314 



EP 0 513 387 A1 



group), a phenyl-lower alkoxycarbonyl group, a cycloalkyi group, a lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alky! group, a carboxy-substituted lower alkyi group a lower 
alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group a lower 
alkylsulfonyloxy group which may have a halogen atom, a lower alkoxy-substituted lower alkoxycar- 
bonyl group, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group- a phenyl 
group having a lower alkylenedioxy group; a 5- to 15-menbered monocyclic, bicyclic or tricyclic 
hetrocychc residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atom and a sulfur atom [said heterocyclic residual group may have 1 to 3 substituents 
selected from the group consisting of an oxo group, an alkyI group, a benzoyl group, a lower alkanoyi 
group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lower alkylthio group a 
group of the formula, ^ 



R23 
R24 



(A IS the same as defined above. R« and R^', which may be the same or different, each represent a 
hydrogen atom or a lower alkyI group, further R» and R^* as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyI group as a substituent). a cyano group, a lower alkyI group having hydroxy groups a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkyI 
group as a substituent]; a lower alkyI group; a lower alkoxycarbonyl-lower alkyI group- a lower 
alkoxycarbonyl group; a carbamoyl-lower alkyI group; a 2.3-dihydroindenyl group which may have an. 
0X0 group or/and a hydroxyl group as substituent(s); a phenyl-lower alkyI group which may have a 
lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl group as a substituent 
on the lower alkyI group; a benzoyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a piperazinyl-lower alkyI group which may have a lower alkyI group on the piperazine ring- 
or an adamantyl group. R3 may represent, besides the above, a hydrogen atom. R^ represents a 
hydrogen atom, a phenyl group, a halogen atom, a lower alkoxycarbonyl group, a lower alkyI group an 
ammo-lower alkyI group (which may have a lower alkyI group as a substituent). or a dihydrocarbostyryl 
group. R2 and R' may bond to each other to form a group of the formula. 



O 



a group of the formula, 



.A 




NH 

I 

NH 



or a group of the formula. 
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5 

a salt thereof. 

32. A thiazole derivative represented by the general formula (H), 
R2H n 0 

(H) 



10 



i— n 0 

J7a 



75 



R3H - 



(wherein is the same as defined above; R^" and R^h bond to each other to form a group 



20 




a group of the formula, 



25 



30 



m 
I 

NH 



II 
O 



35 



or a group of the formula, 



40 




45 



a salt thereof. 

3a 2-(3.4-Diethoxyphenyl)-4-(3-carboxy-4-hydroxyphenyl)-thla20le. 
34. 2-(3,4.Diethoxyphenyl).4.(3-carboxy.4-hydroxy-5-(2-methyl-2-propenyl)phenylJthiazole. 
50 35. 2-(3.4-Diethoxyphenyl)-4-(3-carboxy-4-hydroxy-5-methylphenyI)thiazole. 

36. 2-(3,4-Diethoxyphenyl)-4-(3-carboxy-6-pyridyl)-thia2ole. 

37. A superoxide radical inhibitor characterized by containing an azole derivative represented by the 
55 general formula (1). 
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R2 
R3 



Rl 



(1) 



{wherein R' and R3, which may be the same or different, each represent a phenyl group which may 
have 1 to 5 substituents. on the phenyl ring, selected from the group consisting of an alkoxy group a 
tn-lower alkyi group-substituted silyloxy group, a lower alkyi group, a hydroxy! group, a lower 
alkenyloxy group, a lower alkylthio group, a phenyl group which may have a group selected from the 
group consisting of a thiazolyl group having, as a substituent on the thiazolyl ring, a phenyl group which 
may have a lower alkoxy group on the phenyl ring, a carboxyl group and a hydroxyl group, a lower 
alkylsulfinyl group, a lower alkylsulfonyl group, a halogen atom, a nitro group, a group of the formula 



-(A)f-N<r 

^R9 

[wherein A represents a lower alkylene gorup or a group 

0 
II 

- C 



l_ represents 0 or 1; RS and R^. which may be the same or different, each represent a hydrogen atom 
a lower alkyi group, a lower alkanoyi group, an amino-lower alkyi group which may have a lower alkyi 
group as a substituent. or a piperidinyl-lower alkyi group, further RS and R^ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alkyi group as a substituent], a lower 
alkanoyi group, a lower alkanoyloxy group, an alkoxycarbonyl group, a cyano group a 
tetrahydropyranyloxy group which may have 1-4 substituents. selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy group, an amidino group, a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group, a lower alkyi 
group having hydroxyl groups, a lower alkenyl group, an aminothiocarbonyloxy group which may have 
a lower alkyi group as a substituent. an aminocarbonylthio group which may have a lower alkyi group 
as a substituent. a lower alkanoyl-substituted lower alkyi group, a carboxy group, a group of the 
formula. 



-K 



0R21 
OR22 



(R2^ and B^, which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group), a phenyl-lower alkoxycarbonyl group, a cycloalkyi group, a lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alkyi group, a carboxy-substituted lower alkyi group, a lower 
alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group, a lower 
alkylsulfonyloxy group, which may have a halogen atom, a lower alkoxy-substituted lower alkoxycar- 
bonyl group, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group; a phenyl 
group having a lower alkylenedioxy group; a 5- to 15-membered monocyclic, bicyclic or tricyclic 
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hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atom and a sulfur atom fsaid heterocyclic residual group may have. 1 to 3 
substituents selected from the group consisting of an oxo group, an alkyi group, a benzoyl group, a 
lower alkanoyi group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lower 
alkylthio group, a group of the formula. 



(A is the same as defined above; R23 and R^*, which may be the same or different, each represent a 
hydrogen atom or a lower alkyI group, further R23 and R^* as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyI group as a substituent). a cyano group, a lower alkyI group having hydroxy groups, a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkyl 
group as a substituent]; a lower alkyl group; a lower alkoxycarbonyl-lower alkyl group; a lower 
alkoxycarbonyl group; a carbamoyl-lower alkyl group; a 2,3-dihydroindenyl group which may have an 
0X0 group or/and a hydroxyl group as substituent(s); a phenyl-lower alkyl group which may have a 
lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl group as a substituent 
on the lower alkyl group; a benzoyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a piperazinyl-lower alkyl group which may have a lower alkyl group on the piperazine ring; 
or an adamantyl group; R3 may represent, besides the above, a hydrogen atom. R2 represents a 
hydrogen atom, a phenyl group, a halogen atom, a lower alkoxycarbonyl group, a lower alkyl group, an 
amino-lower alkyl group (which may have a lower alkyl group as a substituent), or a dihydrocarbostyryl 
group; R^ and R^ may bond to each other to form a group of the formula. 




R24 




a group of the formula, 



O 





II 



or a group of the formula. 




X represents a sulfur atom or an oxygen atom}, a salt thereof. 
38. The superoxide radical inhibitor according to Claim 37, characterized by containing a thiazole derivative 
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represented by the general formula (A), 




(A) 



RIA 



C0OR3A 



R2A 



(wherein R represents a hydrogen atom or a hydroxy! group; R'* and R** each represent a methoxy 
group or an ethoxy group; R'* represents a hydrogen atom or a lower alkyi group; R* Is substituted at 
ilt hereof "'^ ^"'^ ''^ ^ ""^^""^ Simultaneously), or a 

39. The superoxide radical inhibitor according to Claim 37. characterized by containing a thiazole derivative 
represented by the general formula (B). 



R2B 
R3B 



(B) 



RIB 



{wherein R represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl nng; a phenyl group having a lower alkylenedioxy group: a pyridyl group which may have an 
0X0 group; a th.enyl group; a carbostyril group; a pyrazyl group; a pyrrolyl group; a quinolyl group 
which may have an oxo group; or a 3.4-dihydrocarbostyryl group. R^^ represents a hydrogen atom R'^ 
represents a group of the formula. 




(R«)m 

[R« represents an alkoxy group; a tri-lower alkyI group-substituted silyloxy group; a lower alkyI group- 
a hydroxyl group; a lower alkenyloxy group; a lower alkylthio group; a phenyl group which may have a 
group selected from the group consisting of a thiazolyl group having, as a substlfuent on the thiazolyl 
ring, a phenyl group which may have a lower alkoxy group on the phenyl ring., a carboxyl group and a 
hydroxy group; a lower alkylsulfinyl group; a lower alkylsulfonyl group; a halogen atom; a nitro group- a 
group of the formula. a k. » 



-(A)r 



R8 
R9 



(wherein A represents a lower alkylene gorup or a group 
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0 
II 

- C 



I represents 0 or 1; R« and R', which may be the same or different, are each a hydrogen atom a 
lower alkyI group, a lower alkanoyi group, an amino-lower alkyI group which may have a lower alkyI 
group as a substituent, or a piperidinyl-lower alkyI group, further Rs and R^ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group: said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alky! group as a substituent)- a lower 
alkanoyi group: a lower alkanoyloxy group: an alkoxycarbonyl group: a cyano group- a 
tetrahydropyranyloxy group which may have 1-4 substituents. selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyI group and a lower alkanoyloxy group; an amidino group- a 
hydroxysulfonyloxy group; a lower alkoxycarbonyi-substituted lower alkoxy group; a carboxy-substituted 
lower alkoxy group; a mercapto group: a lower alkoxy-substltuted lower alkoxy group; a lower alkyI 
group havrng hydroxy groups; a lower alkenyl group; an aminothiocarbonyloxy group which may have a 
lower alkyI group as a substituent; an aminocarbonylthio group which may have a lower alkyI group as 
a substituent: a lower alkanoyl-substftuted lower alkyI group: a carboxy group; a group of the formula 



II \ 



0R21 
OR22 



(R2' and R^. which may be the same or different, each represent a hydrogen atom or a lower alkyI 
group): a phenyl-lower alkoxycarbonyl group; a cycloalkyi group; a lower alkynyl group- a lower 
alkoxycarbonyi-substituted lower alky! group; a carboxy-substituted lower alkyI group- a lower 
alkoxycarbonyi-substituted lower alkenyl group: a carboxy-substituted lower alkenyl group- a lower 
alkylsulfonyloxy group which may have a halogen atom; a lower alkoxy-substituted lower alkoxycar- 
bonyl group; a lower alkenyl group having halogen atoms: and a phenyl-lower alkoxy group m 
represents 0, 1 or 2.]: or, a phenyl group having 1-3 substituents, on the phenyl ring, selected from the 
group consisting of a lower alkanoyloxy group, a hydroxysulfonyloxy group, a cyano group, an amidino 
group, a nitro group, a lower alkylthio group, a lower alkylsulfonyl group, a tetrahydropyranyloxy group 
which may have 1-4 substituents, selected from the group consisting of a hydroxyl group a lower 
alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower alkanoyloxy group- 
substituted lower alkyI group and a lower alkanoyloxy group, a thianolyl group which may have as a 
substituent on the thiazolyl ring, a phenyl group which may have a lower alkoxy group on the phenyl 
ring, a carboxyl group and a hydroxyl group, a lower alky! group having hydroxyl groups, and a arouo 
of the formula, 



II \ 



0R21 
OR22 



(R ^ and are the same as defined above); a phenyl group having a lower alkylenedioxy group- a 
lower alkyI group; a lower alkoxycarbonyl-lower alkyI group; a lower alkoxycarbonyl group; a carbamoyl- 
lower alkyi group; a 2,3-dihydroindenyl group which may have an oxo group or/and a hydroxyl group as 
substituentCs); a phenyl-lower alkyI group which may have a lower alkoxy group as a substituent on the 
phenyl ring or may have a hydroxyl ring as a substituent on the lower alkyI group; a benzoyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring; a phenyl-lower alkenyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring; a piperazinyl-lower alkyI 
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group which may have a lower alkyi group as a substituent on the piperazinyl ring; or an adamantyl 
group. When at least one of P^^s represents a carboxyl group, a lower alkoxycarbonyl group- 
substituted lower alkyI group or a carboxy-substituted lower alkyI group, then m represents 2} or a salt 
thereof. — 

40. The superoxide radical inhibitor according to Claim 37. characterized by containing a thiazole derivative 
represented by the general formula (C), 



R2C -n s 

R3C N^^Ric 



(wherein R'c represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl ring; P!^ represents a hydrogen atom; represents a group of the formula. 




C00R4C 



(R5C), 



(wherein R represents a hydrogen atom, a lower alkyI group, a phenyl-lower alkyI group or a lower 
alkoxy-substituted lower alky! group; R^c represents an amino group, a lower alkoxy group-substituted 
lower alkyI group, an alkyI group, a nitro group, a lower alkenyl group, a lower alkanoyi group, a lower 
alkenyl group having halogen atoms, a phenyl-lower alkoxy group, a halogen atom or a hydroxyl group- 
substituted lower alky! group; n represents 2)]. or a salt thereof. 

41. The superoxide radical inhibitor according to Claim 37. characterized by containing a thiazole derivative 
represented by the general formula (D), 



R2D 

R3D 



(D) 

RID 



[Wherein R"> represents a phenyl group which may have 1-3 lower alkoxy groups as substituent(s) on 
the phenyl nng; R*" represents a hydrogen atom; R'" represents a group of the formula. 



C00R4D 



// ^ 

R5D 

(wherein R^° represents a hydrogen atom or a lower alkyI group; represents an amino group a 
lower alkoxycarbonyl-lower alkoxy group, a nitro group, a lower alkenyloxy group, a lower alkoxy- 
substituted lower alkoxy group, a mercapto group, a lower alkanoyloxy group, an aminocarbonylthio 
group which may have a lower alkyI group as a substituent, an aminothiocarbonyloxy group which may 
have a lower alkyI group as a substituent. a carboxy-substituted lower alkoxy group or a lower 
alkylsulfonyloxy group which may have a halogen atom)], or a salt thereof. 
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R2E 
R3E 

(wherein R 



(E) 

Rl 



(wherein R'. which may be the same or different, represents a phenyl group which may have 1 to 5 
substituents on the phenyl ring, selected from the group consisting of an a Jxy group a tri-Ze all 

iZratZ ol '7 ' ' ^roup, a W alkenylo "out a 

tower a kylth.o group, phenyl group which may have a group selected from the group conisting o a 
th^olyl group having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower 

t^^rlTT ' ^"^ « '^y'^^^'y' 9~"P- a tower aikSfSyTgZ a 

lower alkylsulfonyl group, a halogen atom, a nitre group, a group of the fLula. ^' 

^R8 
^R9 

[wherein A represents a lower alkylene gorup or a group 

O 
It 

- C -; 

X represents 0 or 1; R» and R3, which may be the same or different, each represent a hydrogen atom 
a tower alkyi group, a lower alkanoyi group, an amino-lower alkyi group which may have a tower Si 
g^up as a substituent. or a piperidlnyl-lower alkyi group, further R» and aT we^^^as the ad acen 
fo mTfiv^To^ bonded thereto, together with or without other nitrogen atom or lygen atom 
form a frve- to s.x-membered saturated or unsaturated heterocyclic group; said five- to six-membe^ed 
heterocychc group may have a lower alkanoyi group or a lower alkyi group as a substitaenTl T towS 
^ anoyl group a tower alkanoyloxy group, a lower alkoxycarbonyl group, a cyano group a 
tetrahyd ropyranyloxy group which may have 1-4 substituents. selected from the group consist^^g of a 
hydroxy group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxy^grouror lower 
alkanoyloxy group-substituted lower alkyi group and a lower alkanojSoxy group, an amidinrgroup a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group a carboxTsuEeJ 
arZhl ' r;'- " ' alkoxy-substituted lower aC gSup a lotTa^ 

group havmg hydroxy groups, a tower alkenyl group, an aminothiocarbonyloxy group which may Jave a 
lower alkyi group as a substituent, an aminocarbonylthto group which may have a lower a kSup^ 
a substituent. a lower alkanoyl-substituted tower alkyi group, a carboxy group, a group of the formula 



II ^ 



0R21 
OR22 



(R^'' and R22 which may be the same or different, each represent a hydrogen atom or a lower alkvl 
ZZLV T'TT jry-^'^-y 9-"P- « <=yc'oalkyl group, a lower a.kynW groui a lowe 
a koxycarbony -substituted lower alkyi group, a carboxy-substituted lower alkyi group^ a owe 
alkoxycarbonyl-subsftuted tower alkenyl group, a carboxy-substituted lower alkenyl group a owe 
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alkylsulfonyloxy group which may have a halogen atom, a lower alkoxy-substituted lower alkoxycar- 
bonyl group, a lower alkenyl group having halogen atoms and a phenyMower alkoxy group; a phenyl 
group having a lower alkylenedioxy group; a 5- to 15-membered monocyclic, bicyclic or tricyclic 
hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atom and a sulfur atom [said heterocyclic residual group may have 1 to 3 substltuents 
selected from the group consisting of an oxo group, an alkyi group, a benzoyl group, a lower alkanoyl 
group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lower alkylthio group a 
group of the formula. 



-A-N <^ 



R23 
R24 



(A IS the same as defined above. R23 and R^*. which may be the same or different, each represent a 
hydrogen atom or a lower alkyl group, further R23 and R2* as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom may form a five- to six- 
membered saturated heterocyclic group; said five- to six-membered heterocyclic group may have a 
lower alkyl group as a substituent). a cyano group, a lower alkyl group having hydroxy groups, a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkyl 
group as a substituent]; a lower alkyl group; a lower alkoxycarbonyl-lower alkyl group; a lower 
alkoxycarbonyl group; a carbamoyl-lower alkyl group; a 2,3-dihydroindenyl group which may have an 
0X0 group or/and a hydroxyl group as substituent(s); a phenyl-lower alkyl group which may have a 
lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl group as a substituent 
on the lower alkyl group; a benzoyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group as a substituent on the 
phenyl ring; a piperazinyl-lower alkyl group which may have a lower alkyl group on the piperazine ring- 
or an adamantyl group; R^^ represents a hydrogen atom; R^^ represents a 5- to 15-membered 
monocyclic, bicyclic or tricyclic heterocyclic residual group having 1 to 2 hetero atoms selected from 
the group consisting of a nitrogen atoms an oxygen atom and a sulfur atom [said heterocyclic residual 
group may have 1 to 3 substltuents selected from the group consisting of an oxo group, an alkyl group, 
a benzoyl group, a lower alkanoyl group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl 
group, a lower alkylthio group, a group of the formula, 



R23 
R24 



(A IS the same as defined above; R^^ and R2^ which may be the same or different, each represent a 
hydrogen atom or a lower alkyl group, further R23 and R^*. as well as the adjacent nitrogen atom being 
bonded thereto, together with or without other nitrogen atom or oxygen atom, may form five- or six- 
membered saturated heterocyclic group; said five- or six-membered heterocyclic group may have a 
lower alkyl group as a substituent). a cyano group, a lower alkyl group having hydroxy groups, a 
phenylaminothiocarbonyl group and an amino-lower alkoxycarbonyl group which may have a lower alkyl 
group as a substituent]}. or a salt thereof. 

43. The superoxide radical inhibitor according to Claim 37. characterized by containing a thiazole derivative 
represented by the general formula (F). 

R2P -n S 

R3F N Rl 
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{wherein R'. which may be the same or different, represents a phenyl group which may have 1 to 5 
substituents. on the phenyl ring, selected from the group consisting of an alkoxy group, a tri-lower alkyi 
group-substituted silyloxy group, a lower alkyI group, a hydroxy! group, a lower alkenyloxy group a 
lower alkylthio group, a phenyl group which may have a group selected from the group consisting of a 
thiazolyl group having, as a substituent on the thiazolyl ring, a phenyl group which may have a lower 
alkoxy group on the phenyl ring, a carboxyl group and a hydroxyl group, a lower alkylsulfinyl group a 
lower alkylsulfonyl group, a halogen atom, a nitro group, a group of the formula. 

-(A)^-N<' 

[wherein A represents a lower alkylene group or a group of the formula. 

O 
II 

- C -; 

I represents 0 or 1; RS and R^. which may be the same or different, each represent a hydrogen atom 
a lower alkyI group, a lower alkanoyi group, an amino-lower alkyI group which may have a lower alkyi 
group as a substituent. or a piperldinyl-lower alky I group, further R' and H\ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- or six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alkyi group as a substituent], a lower 
alkanoyi group, a lower alkanoyloxy group, an alkoxycarbonyl group, a cyano group a 
tetrahydropyranyloxy group which may have 1-4 substituents, selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy group, an amidino group a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group, a lower alkyi 
group having hydroxy groups, a lower alkenyl group, an aminothiocarbonyloxy group which may have a 
lower alkyi group as a substituent. an aminocarbonylthio group which may have a lower alkyi group as 
a substituent, a lower alkanoyl-substituted lower alkyi group, a carboxy group, a group of the formula 



II ^ 



OR21 



II ^ OR22 
O 

(R2' and R22. which may be the same or different, each represent a hydrogen atom or a lower alkyi 
group), a phenyl-lower alkoxycarbonyl group, a cycloalkyi group, a lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alkyi group, a carboxy-substituted lower alkyi group, a lower 
alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group a lower 
alkylsulfonyloxy group which may have a halogen atom, a lower alkoxy-substituted lower alkoxycar- 
bonyl group, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group; a phenyl 
group having a lower alkylenedioxy group; a 5- to 15-membered monocyclic, bicyclic or tricyclic 
hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atoms or 1-2 sulfur atoms [said heterocyclic residual group may have 1 to 3 
substituents selected from the group consisting of an oxo group, an alkyi group, a benzoyl group a 
lower alkanoyi group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lovier 
alkylthio group, a group of the formula, 
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^R23 
-(A)f-N<' 

^R24 

(A and I are the same as defined above; R^^ and R^*. which may be the same or different, each 
represent a hydrogen atom or a lower aikyi group, further R23 and R» as well as the adjacent nitrogen 
atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a 
five- to six-membered saturated or unsaturated heterocyclic group. Said five- to six-membered 
heterocyclic group may have a lower aikyI group as a substituent), a cyano group, a lower alkyi group 
having hydroxy groups, a phenylamlnothiocarbonyl group and an amino-lower alkoxycarbonyl group 
which may have a lower alkyI group as a substituent): a lower alkyI group: a lower alkoxycarbonyl-lower 
alkyI group: a lower alkoxycarbonyl group: a carbamoyl-lower aikyI group: a 2,3-dihydroindenyl group 
which may have an oxo group or/and a hydroxy! group as substituent(s); a phenyl-lower alky! group 
which may have a lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl 
group as a substituent on the lower alkyI group: a benzoyl group which may have a lower alkoxy group 
as a substituent on the phenyl ring: a phenyl-lower alkenyl group which may have a lower alkoxy group 
as a substituent on the phenyl ring: a piperazinyl-lower alky! group which may have a lower alkyI group 
on the piperazine ring: or an adamantyl group: R^^ represents a hydrogen atom: R*'= represents a group 
of the formula, 

<R8F 

(wherein A. I and m are the same as defined above; R*"- and R"=. which may be the same or different 
each represent a lower alkanoyi group, an amino-lower alky! group which may have a lower alkyI group 
as a substituent. or a piperidinyl-lower alky! group; further R'"= and R'"' as well as the adjacent nitrogen 
atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a 
five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alkyI group as a substituent)- R* is the 
same as the above-mentioned R**^ other than a hydroxyl group)}, or a salt thereof. 

44. The superoxide radical inhibitor according to Claim 37. wherein X is a sulfur atom. 

45. The superoxide radical inhibitor according to Claim 37. wherein X is an oxygen atom. 

46. The superoxide radical inhibitor according to Claim 44. wherein R2 is a hydrogen atom. 

47. The superoxide radical inhibitor according to Claim 44. wherein is a phenyl group, a halogen atom a 
lower alkoxycarbonyl group, a lower alkyI group, an amino-lower alkyI group which may have a lower 
alky! group as a substituent. or a dihydrocarbostyryl group. 

48. The superoxide radical inhibitor according to Claim 44. wherein R« and Rs bond to each other to form a 
group of the formula. 



O 



a group of the formula. 
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0 



NH 



5 



NH 



II 



O 



70 



or a group of the formula, 



75 




20 49. A superoxide radical inhibitor characterized by containing 2-(3.4-diethoxyphenylH-(3-carboxy-4-hydrox- 
yphenyl)thiazole. 

50. A superoxide radical inhibitor characterized by containing 2-(3,4-diethoxyphenyl)-4-[3-carboxy-4- 
hydroxy-5-{2-methyl-2-propenyl)phenyl]thiazole. 

25 

51. A superoxide radical inhibitor characterized by containing 2-(3.4-diethoxyphenylH-(3-carboxy-4- 
hydroxy-5-methylphenyl)thiazole. 

52. A superoxide radical Inhibitor characterized by containing 2-{3.4-diethoxyphenyl)-4-(2-carboxy-6- 
30 pyridyl)thiazole. 

53. A process for producing an azole derivative represented by the general formula (1), 



(wherein and R3. which may be the same or different, each represent a phenyl group which may 
have 1 to 5 substituents. on the phenyl ring, selected from the group consisting of an alkoxy group, a 
tri-lower alky! group-substituted silyloxy group, a lower alkyi group, a hydroxy! group, a lower 
alkenyloxy group, a lower alkylthio group, a phenyl group which may have a group selected from the 
group consisting of a thiazolyl group having, as a substituent on the thiazolyl ring, a phenyl group which 
may have a lower alkoxy group on the phenyl ring, a carboxyl group and a hydroxy! group, a lower 
alkylsulfinyl group, a lower alkylsulfonyl group, a halogen atom, a nitro group, a group of the formula. 



35 




(1) 



40 



SO 




55 



[wherein A represents a lower alkylene gorup or a group 
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O 
II 

- C 

_t represents 0 or 1; and R^, which may be the same or different, each represent a hydrogen atom, 
a lower alkyi group, a lower alkanoyi group, an amino-lower alkyi group which may have a lower alkyi 
group as a substituent, or a piperidinyl-lower alkyi group, further RS and R^ as well as the adjacent 
nitrogen atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may 
form a five- to six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkanoyi group or a lower alkyi group as a substituent], a lower 
alkanoyi group, a lower alkanoyloxy group, an alkoxycarbonyl group, a cyano group, a 
tetrahydropyranyloxy group which may have 1-4 substituents. selected from the group consisting of a 
hydroxyl group, a lower alkoxycarbonyl group, a phenyl-lower alkoxy group, a hydroxyl group- or lower 
alkanoyloxy group-substituted lower alkyi group and a lower alkanoyloxy group, an amidino group, a 
hydroxysulfonyloxy group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carboxy-substituted 
lower alkoxy group, a mercapto group, a lower alkoxy-substituted lower alkoxy group, a lower alkyi 
group having hydroxy groups, a lower alkenyl group, an aminothiocarbonyloxy group which may have a 
lower alkyi group as a substituent. an aminocarbonylthio group which may have a lower alkyl group as 
a substituent. a lower alkanoyl-substituted lower alkyl group, a carboxy group, a group of the formula, 

<0R21 
OR22 

O 

{R21 and R^, which may be the same or different, each represent a hydrogen atom or a lower alkyl 
group), a phenyl-lower alkoxycarbonyl group, a cycloalkyi group, a lower alkynyl group, a lower 
alkoxycarbonyl-substituted lower alkyl group, a carboxy-substituted lower alkyl group, a lower 
alkoxycarbonyl-substituted lower alkenyl group, a carboxy-substituted lower alkenyl group, a lower 
alkylsulfonyloxy group which may have a halogen atom, a lower alkoxy-substituted lower alkoxycar- 
bonyl group, a lower alkenyl group having halogen atoms and a phenyl-lower alkoxy group; a phenyl 
group having a lower alkylenedioxy group; a 5- to 15-membered monocyclic, bicyclic or tricyclic 
hetrocyclic residual group having 1 to 2 hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atom and a sulfur atom [said heterocyclic residual group may have 1 to 3 substituents 
selected from the group consisting of an oxo group, an alkyl group, a benzoyl group, a lower alkanoyi 
group, a hydroxyl group, a carboxy group, a lower alkoxycarbonyl group, a lower alkylthio group, a 
group of the formula. 



^R23 
^R24 

(A and 1, are the same as defined above; R23 and R2*, which may be the same or different, each 
represent a hydrogen atom or a lower alkyl group, further R23 and R2* as well as the adjacent nilrogen 
atom being bonded thereto, together with or without other nitrogen atom or oxygen atom may form a 
five- or six-membered saturated or unsaturated heterocyclic group; said five- to six-membered 
heterocyclic group may have a lower alkyl group as a substituent.). a cyano group, a lower alkyl group 
having hydroxy groups, a phenylaminothlocarbonyl group and an amino-lower alkoxycarbonyl group 
which may have a lower alkyl group as a substituent]; a lower alkyl group; a lower alkoxycarbonyl-lower 
alkyl group; a lower alkoxycarbonyl group; a carbamoyl-lower alkyl group; a 2.3-dihydroindenyl group 
which may have an oxo group or/and a hydroxyl group as substituent{s); a phenyl-lower alkyl group 
which may have a lower alkoxy group as a substituent on the phenyl ring or may have a hydroxyl 
group as a substituent on the lower alkyl group; a benzoyl group which may have a lower alkoxy group 
as a substituent on the phenyl ring; a phenyl-lower alkenyl group which may have a lower alkoxy group 
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as a substltuent on the phenyl ring; a piperazinyl-lower alkyi group which may have a lower alkyi group 
on the piperazine ring: or an adamantyl group; may represent, besides the above, a hydrogen atom; 
R2 represents a hydrogen atom, a phenyl group, a halogen atom, a lower alkoxycarbonyl group, a lower 
alkyI group, an amino-lower alky! group (which may have a lower alkyI group as a substltuent). or a 
dihydrocarbostyryl group; and R3 may bond to each other to form a group of the formula, 

a group of the formula. 



O 




II 

o 



or a group of the formula, 




X represents a sulfur atom or an oxygen atom}, a salt thereof, which process comprises reacting a 
compound represented by the general formula (2), 



R2 

I 

R3 - C - CH - Y (2) 

II 

O 

(wherein and are the same as above, and Y represents a halogen atom) with a compound 
represented by the general formula (3). 



(3) 



(wherein R^ and X are the same as defined above) in an appropriate solvent with heating. 
A process for producing an oxazole derivative represented by the general formula (la). 
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(la) 



(wherein R', and R^ are the same as defined above) or a salt thereof, which process comprises 
reacting a compound represented by the general formula (2), 

R2 
I 

R3 ^ C - CH - y (2) 

II 
O 

(wherein R^, and Y are the same as above) with a compound represented by the general formula 
(4). 

R'-COOH (4) 

(wherein R' is the same as defined above) in an appropriate solvent in the presence of a basic 
compound to produce a compound represented by the general formula (5), 



R2 



R3 




^ Rl (5) 
O 



(wherein , and are the same as above) and then reacting the compound (5), with heating. In an 
appropriate solvent in the presence of an ammonia water or an ammonium salt. 

55. A process for producing a thiazole derivative represented by the general formula (1b), 

R2- 

(Ib) 




R3^ -N^Rl 



(wherein fV, and R^ are the same as defined above) or a salt thereof, which process comprises 
reacting a compound represented by the general formula (6), 

R3 

I 

R3 - C - CH - NH2 (6) 
II 
O 



(wherein R^ and R^ are the same as defined above) with a compound represented by the general 
formula (4). 
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R^-COOH (4) 



(wherein is the same as defined above) to produce a compound represented by the general formula 
(7). 



R3 




O Rl 



(wherein R\ R2 and R3 are the same as defined above) and then reacting the compound (7) in a 
solvent-free state or in an appropriate solvent in the presence of a sulfurizing agent such as 2.4-bis(4- 
methoxyphenyl)-l.3-dlthla-2.4.dlphosphethane-2.4-disulflde (Lawesson's Reagent), phosphorus pen- 
tasulfide or the like. 
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2il>« dlZT nl \hV!S™.il^ "r''" I^^JT?" '^"^ ^ '*^'» international search report covers onty 

those claims of the international application for which lees were paid, specif icaUy claims: covers omy 

3.Q No required additional search fees were timely paid by the applicani. Consequently, this international search reoon is restricted ta 
the mvemion first mentioned in the claims: .1 is covered by claim numbers: "wcn report is restricted to 



4.Q As all searchable claims could be searched without effort justifying an additional lee 
invite payment of any additional tee. 

Remark on Protest 

n ^* additional search fees were accompanied by applicant's protest. 

Q No protest accompanied the payment of additional search fees. 



the International Searching Authority did not 



Form PCT/ISA/210 (supplemental sheet (2)) Uanuary 1985) 



Internaiionat Application No. PCT /JP 91/01659 



FUirmER INFORMATION CONTINUED FROM THE SECOND SHEET 



& GB, A, 1226548 

JP, Bl, 46-43776 (Societe Nationals des 
Petroles d'Aquitaine) , 

December 25, 1971 (25. 12. 71), pages 2, 
I & US, A, 3635999 

! JP, Bl, 46-41542 (Imperial Chemical 

I Industries, Ltd. ) , 

; December 8, 1971 (08. 12. 71), 

; & US, A, 3470195 

I 

I JP, Bl, 46-39856 (Imperial Chemical 

I Industries, Ltd. ) , 



31 



31 



31 



V □ OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE 



This international search report has not been established m respect of certain claims under Anicle 17(21 la) tor the following reasons: 
Claim numbers . because ti>-v relate lo subtea matter not required to be searched by this Aulhoriiy. namely: 



2.{J Claim numtjers . because they relate to paas of the international application that do not comply with the prescribed 

requirements to such an extent that no meaningful international search can be carried out. specifically: "cnoeo 



SmwSr^r'Arr Rule 6 ^t^*"" dwndenj claims and are not dratted in accordance with the second and third 



VI.Q OBSERVATIONS WHERE UNITY OF INVENT10P4 IS LACKING » 



This International Searching Authoniy found multiple inventions in this international application as follows: 



1. Q As ail required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims of the international application. wvcf» mn searcnaote 

2. Q As onh^ some of the required additional search fees were timely paid by the applicant, this international search report covers onlv 

those claims of the international application for which fees wer« paid, specifically claims: 

3Q Ho required additional search fees were timely paid by The applicant. Consequently, this international search report is restriaed to 
the invention first mentioned m the claims; it is covered by claim numbers: 

* □ ^ «>«'Chable claims could be searched without effon justifying an addHional fee. the International Searching Authonty did not 
invito payment of any additional tee. •w'Myu.any* 

Remark on Protest 

n additional search fees were accompanied by applicant's protest. 
Q No protest accompanied ihe payment of additional search fees. 



Form PCT/ISA/210 (supplemental sheet 12)} (January 1985) 



FUHTMEH INFORMATION COWTOIUED FROM THE SECOND SHEET 



Intemaiionai Applicaiion No. PCT/ JP 91/01659 



November 24, 1971 (24; 11. 71). 
& US, A, 3470195 

JP, Bl, 39-10130 (Sankyo Co., Ltd.), 
June 10, 1964 (10. 06. 64), 
(Family: none) j 

I 

JP, A, 1-113367 (Pfizer Ltd.). 
May 2, 1989 (02, 05. 89), 
& EP, A, 310386 

JP, Bl, 49-39262 (John Wyeth & Brother Ltd >' 
October 24, 1974 (24. 10. 74), ^ta.*, 

& US, A, 3579529 I 



V Q OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCMABU 



31 



1-55 



53 



TA* cZttr"' T """"""" """" " •» — 



in accordance with the second and third 



Vl.g OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING ' 



This International Searching Aumanty found mult:ple 



inventions in this international application as follows: 



^•[-J only some of the reouired additional se;irch fM>« immm tim^iu m.:^ 

Remark on Protest 
□ The additional search fees were accompanied by applicant's protest. 
Q No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (supplemental sheet 12)) (January 1985) 



A 

Y 
A 



il'ill' 46-15935 (Science Union et Co 

& DE, A, 1962493 & US, A, 3821237 

JP, A, 50-111067 (Egit Gygis 
Zeruvegeszety Gyal) 



1, 2, 53 



5, 53 



31, 53 



V.U ^VATH)NS W>«« CERTA.. COUMS WEHE FOUW UNSEAHCHA,^ - 



2-1 I Claim numbers bacau«o iho 




» □ As all required additional search fees ¥vpr« t.f».io • ^ 

Claims 01 me iniernattonal aopi.cat.on ' ^ ''^ •"'•matwn., search report cover, all searchable 

2. Q ^ ^"'VM'ne of the required addiiiooal se;ireh 

3. Q No required additional search fees were tim«k*«..^i^ ^ 



4.Q As all searchable claims could be searched iMth^. .. - 
invrte payment of any adSwonaMee^ '^^^ 
Remark on Protest 
□ The additional search fees were accompanied by applicant's protest 
U No protest accompan.ecJ the paymeni of additional search lees. 



International Searching Authority did not 



International Application No. PCT /JP91/01659 



PUR-WEW tWFORMATiOlil CONTINUED FROM THE SECOND SHEET 



X I US, A, 3462448 (Dow Chemical Company), 
Y ! August 19, 1969 (19. 08. 69) 



53 



JP. Bl, 4 6-37822 (Sumitomo Chemical 
Co. , Ltd.) , 

November 8, 1971 (08. 11. 71), 
(Family: none) 



V U OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE 



This international search repon has not been estabhshed .n respect of certain claims under An.cle 17(2» (al for the tellow.ng re.«»n,- 
IQ Claim numbers . because th-y relate to sub,ect matter noi required to be searched by this Authority, namely: 



^ ° such an r risr ^."sss;-^ - — 



si^t,«ToTpCT Rule m'S"" "^"^ ''^ - »nd , 



Vl.^ OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING » 



Th s International Searching Authority found multiple inventions in this 



iniernaiional application as follows: 



As all required additional search fees y^nrn timely paid by the 
claims of the international apo(icai<on 



applicant, this international search report covers all searchable 



fh-!"*^.'^* °\ "1* addii.onai search fees were t.mely pa.d by the applicant, this international search reonn ««iw 

those claims of the mternationai application for which fees were paid, spwilically "Pon»vers only 

3.Q No r9Qwr96 additional search fees were timely paid by the applicant. Consequently, this international search renart i« 

the invention first mentioned in ihe claims: a is covered by claim numbers: » ™^"«'«'»' «"ch «Port Is resinaed to 



'•°SlSZmeronta~d^ 
Remark on Protest 

Q The additional search tees were accompanied by applicant's protest. 

□ Ito protest accompanied the payment of addHional search fees. 



ling Aulhoritv did not 



Form PCT/ISA/210 (supplemental sheet I2)| Uanuary ISaSt 



